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PREFACE 


This  method  for  developing  training  was  prepared  by  Applied  Science 
Associates,  Inc.  (ASA),  Valencia,  Pennsylvania,  under  Air  Force  Contract 
No.  F33615-78-C-0019.  Mr  George  R.  Purifoy,  Jr.  was  the  Principal 
Investigator  and  Project  Director.  The  sponsor  was  the  Technical 
Training  Branch  (at  Lowry  Air  Force  Base,  Colorado)  of  the  Logistics  and 
Technical  Training  Division  (at  Wright-Patterson  Air  Force  Base,  Ohio)  of 
the  Air  Force  Human  Resources  Laboratory.  Dr  Edgar  A.  Smith  was  the 
Project  Engineer. 

This  study  is  one  of  a  series  of  related  studies  under  Project  2361, 
Simulation  for  Maintenance  Training.  Project  2361  is  an  advanced 
development  program  to  develop,  demonstrate,  test,  and  evaluate  selected 
applications  of  computer-based  simulation  for  Air  Force  maintenance 
training.  The  objective  of  this  program  is  to  build  baseline  knowledges 
about  techniques,  procedures,  and  principles  necessary  for  broad 
applications  of  simulation  in  maintenance  training.  Simulator  training 
devices  are  being  fabricated  and  demonstrated  in  an  operational  training 
environment  in  order  to  establish  cost,  reliability,  and  training 
effectiveness  information.  These  data  will  contribute  to  a  determination 
of  training  value  factors  for  eventual  Air  Force  use. 

This  paper  contains  a  method  for  deriving  training  requirements  and 
making  training  equipment  fidelity  and  instructional  features  design 
decisions.  The  method  is  to  be  used  by  the  Instructional  System 
Development  (ISD)  analyst(s)  when  the  need  for  training  has  been 
identified.  The  method  produces  documentation  for  a  training  equipment 
design  which  can  be  communicated  to  the  System  Project  Office  (SPO) 
Training  Equipment  Acquisition  Manager. 

The  authors  wish  to  acknowledge  the  assistance  and  cooperation  of  the 
many  individuals  who  contributed  information  and  critiqued  ideas.  From 
ASA;  the  Staff  of  the  Graphics  Department;  clerical  personnel  Lois  Hill 
and  Ruth  Ruckdeschel. 
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iNTiuiin'CTio:;  A::n  HACKi'.itorM) 


In  tho  Air  l-'ori'i-  riiii-i  oi  St.iti  dir<-.'ti’<i  tii.it  "l.S!)  hr 

applit'd  ti)  ail  new  instructional  systens...  Tiie  Instructional 

Syston  llevelopr.ient  (ISll)  [irocoss  is  an  orderlv  ,ind  systcnatic 
approacli  for  idontifyinj;  the  skills  and  knowl('d;;e  th.it  pc‘rsonnel  neiii 
to  ho  taught  to  ensure  successful  job  jierf orn,inc<.'.  Prior  to  1971, 
the  nain  application  of  ISh  was  linitmi  to  existing  resident  tr.iiaiag, 
programs. 


In  1975,  the  33ilf)th  Test  and  hvaliiation  Squadron  (TKS)  was 
formed  at  Kdwards  Air  Force  Base,  California.  Their  nission,  anony, 
other  responsibilities,  included  the  development  of  system  main¬ 
tenance  training  for  new  weapon  systems  using  the  ISD  process  in  a 
test  and  evaluation  environment.  The  established  ISO  process,  as 
outlined  in  AFP  50-2  and  AFP  50-58,  required  some  modification  to 
accommodate  the  peculiarities,  benefits,  and  limitations  of  the  test 
and  evaluation  environment.  The  3306th  TEC  adaptions  of  the  ISD 
process  appear  in  the  3306th  Procedural  Handbook  (1979) .  The 
procedures  in  the  1979  version  of  the  3306ch  Procedural  Handbook 
evolved  over  the  years  as  experience  was  gained  in  applying  ISD  to 
new  weapons  systems. 

The  purpose  of  this  Handbook  is  to  supplement  the  procedures 
described  in  tlie  3306th  Procedural  Handbook  and  AFP  5D-5R.  It  is 
assumed  that  the  user  of  this  handbook  is  familiar  with  either  or 
both  of  these  documents.  Reference  is  made  to  both  documents  in  this 
Handbook  and  it  is  essential  that  the  user  have  them  available  when 
reading  the  procedures  discussed  and  presented  here,  h'o  effort  is 
made  to  duplicate  or  separate  the  information  that  is  presented  in 
the  3306th  Procedural  Handbook  or  AFP  50-58.  Where  procedures  from 
either  of  these  documents  have  been  found  useful,  you  are  directed  to 
them.  It  is  not  the  purpose  of  this  document  to  replace  either  AFP 
50-58  or  the  3306th  Procedural  Handbook. 

The  procedures  presented  in  this  Handbook  concentrate  on  three 
major  decisions  that  must  be  made  when  designing  training  equipment. 
First,  an  objective  procedure  is  offered  to  identify  which  training 
requirements  require  hardware-type  media  (training  equipment  of  some 
sort).  The  procedure  offered  Is  a  further  refinement  of  the  proce¬ 
dures  specified  in  the  3306th  Procedural  Handbook  (1979).  Secondly, 
an  objective  procedure  has  been  developed  to  determine  the  degree  of 
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Mdi'litv  ot  t  ln'  II  t nr  I'.irls  (Si;r,  I.kl',  ||  i 1  ,  i  \'s  ,  diil-,,  .111,1 

roiitrols)  tli.it  .ire  tn  1h'  ri|iri'si-iU  ml  mi  the  tr.iiiiiu’  iijii  i  pi  icnt  . 
I'iil.lllv,  a  ]iriH'mlu  re  lias  hm-ii  dc  Vi- 1 1  >  pml  in  ''tiiiin  till-  lUci-'.inii  nl 
wli.it  i  iis  t  rue  I  i  niia  1  te.llures  are  essiiitial  and  niist  he  i  ne  ,,  r  p, ,  r.i !  i  .!  i  a 
tile  t  ra  i  II  i  ap,  eipi  i  [Iiimit  .  .Ml  t  lic‘  pr-H-ediires  use  dee  i  s  i  mi  !  !  m:  ,Iiar!s 
tn  iiierease  nb  ji'c  I  i  v  i  t  y  .  I'nriii,  and  wnrksliei- 1  s  have  been  e  mis  t  r  iv  i  ed 
tn  dneiiiieiit  all  i  ns  I  r  iie  t  i  niia  I  dm' i ..  i  mis  sn  that  1  r.iieab  i  I  i  I  v  is 
max  ini  e.ed . 


Tlu'  prnemlures  di'seribml  in  ibis  llaiulbmik  iiu-liide  a  step  tnr 
dni' ur.H'ii  t  i  n;;  tbi‘  training  eipi  i  pnent  desie.ii  wliieli  ri'siilts  1  run  the  IS!' 
analvsis.  A  nndel  tor  the  dneiineiit.it  i  mi  nt  tlu' %li'S  i  p.ii  li.is  heiii 
I'l'i'pa  reel .  Till'  nndi'l  is  an  attenpt  tn  s  t  and.i  rd  i  t  he  w.i\'  the 
I  SD-de  r  i  vi'd  traiiiinp,  mpiipnent  desi/.n  is  ennnuni  iml  ml  tn  the  Siiui- 
l.ilnr  Systi’i'.i  I’roprari  dttiee  .  The  nndi'l  ^  w'rilteii  in  a 

nilit.iry  s]iee  i  I  ieal  inn/stand. ird  tVini.it  .iiul  emit  .i  i  i»  hi  .iiil'.s  tn  tx' 
eonp  i  i' t  I'd  by  the  I.SI)  analvsts.  It  rVi^rindel  is  toMnwid  it  will 
.issui'i'  that  t  ra  i  n  i  iij;  eipiipm-nt  desip.ns  .ire  .ilw.ivs  ilninmi  i  ea  t  ml  tn  the 
S  IMSl’tl  in  the  s.ir.ie  fashion,  sinei'  di'sij'.n  recpi  L  ri-ne  *t  s  .iiid/nr  infnrn.i- 
tion  will  always  bi'  loeatml  in  sone  |il.u'i‘  within  ^ii'  ennniiii  i  ea  t  i  on 
doeumi'iit  and  will  be  .stated  in  a  pprox  i  n.i  t  e  I  y  tht't.ini'  w.iy.  The  nodel 
ean  be  viewed  as  a  shopping,  list  of  j'ossible  dcv^p.ii  re()ii  i  reneiit  s , 
features,  or  eh.iraoterist  ies,  A  specific  .ippl  ical  ion  of  the  nodel, 
when  subnitted  to  SlMSl’tl,  becomes  ,'i  primary  source  for  developing  the 
spec  i  fic.it  ton  that  poes  to  contractors  for  bid.  Thus,  the  l.Sb 
analyst  should  view  the  nodel  for  docurient  traininv,  eipiipnent  designs 
;is  the  specific  output  of  the  ISli  procedure. 


Brief  Description  of  Procedures 


The  procedures  described  in  AFP  ')0-38,  the  330bth  Procedural 
Handbook,  and  this  supplemental  Handbook,  are  summarized  in  Table  1 
(paj;e  3).  As  you  can  see,  some  of  the  steps  in  the  33(''btb  Procedural 
Handbook  are  identical  to  the  steps  presented  here,  particularly 
^'eps  1(1  throup.h  lA.  Differences  occur  where  the  330bth  procedures 
were  supplemented,  reorganized,  or  reformatted  to  accommodate  certain 
training  considerations.  The  next  paragraph  briefly  describes  some 
of  the  differences. 

Some  of  the  steps  in  the  330bth  procedures  have  been  combined  to 
form  one  step  in  the  procedures  presented  here;  for  example,  Sti  ]is  3 
and  A  in  the  3306th  Procedural  Handbook  have  been  combined  into  a 
single  Step  (Step  2,  Identify  Characteristics  of  the  Target  Popula¬ 
tion).  In  addition,  some  of  the  steps  in  the  3306th  Procedural 
Handbook  are  not  separate  steps  in  the  procedures  presented  here,  hut 
are  subsumed  or  incorporated  into  other  steps.  For  example.  Step  2 
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in  tho  330i)th  I'rocodural  llandhook  (Identify  Abnormal  ('onditions 
and/or  Unnsnal  Criteria)  has  been  incorporated  into  Step  3  of  the 
supplemental  Handbook  procedures  (Determine  Training  Requirements). 

In  addition  to  identifying  abnormal  conditions  and  unusual  criteria, 
Step  3  of  tiu'  present  procedures  identifies  instances  of  negativi* 
transfer  aiui  tlie  use  of  new  support  equipment  or  t<iols.  These  addi¬ 
tional  considerations,  particularly  the  negative  transfer  issue, 
dictated  that  tlie  3306th  Step  2  be  expanded  and  performed  after  the 
target  population  had  been  described;  tluis.  Step  2  of  the  3306th 
procedures  was  incorporated  into  Step  3  of  the  procedures  presented 
lie  re. 

Furthermore,  some  of  tlie  steps  in  this  supplemental  manu.il  ari‘ 
performed  in  a  different  sequence  than  specified  in  the  3306th 
Procedural  Handbook;  for  example.  Step  8  (Determine  Teclinical 
Training  Materials)  is  Step  4  of  the  procedures  described  in  tliis 
document.  It  has  been  moved  up  in  order  to  present  a  procedure  for 
separating  training  requirements  into  two  groups;  those  training 
requirements  where  liardware-type  media  (training  equipment  of  some 
sort)  are  required  and  those  where  non-hardware  media  (sound/sl ide , 
visuals,  computer  assisted  instruction,  printed  materials,  etc.)  are 
adequate. 

Finally,  some  of  the  procedures  presented  in  tliis  supplemental 
Handbook  have  no  an.ilog  in  the  3306th  procedures.  These  include: 

Step  3,  Sequence  Skills  and  Knowledge  (Utilization  Plan);  Sti'p  (>, 
Identify  Fidelity  and  Simulated  Features;  Step  7,  Select  Instruc¬ 
tional  Features;  and  Step  8,  Prepare  ISD-derived  training  equipment 
design  document  (called  an  ISD  specification).  These  steps,  although 
addressed  in  the  3306th  Procedural  Handbook  in  various  degrees,  have 
been  further  defined  and  expanded  and  are  therefore  listed  as  new 
steps. 


The  procedures  presented  in  tfiis  document  are  summarized  in 
Figure  1  (page  3).  Steps  I,  2,  and  3  are  self-explanatory.  At  Step 
4  (Determine  Type  of  I'echnical  Training  Materials)  training  require¬ 
ments  are  separated  into  those  requiring  training  equipment  of  sort 
and  those  requiring  non-lia rdware  media.  Step  3,  the  Utilization 
Plan,  is  then  performed.  In  Step  3,  an  initial  determination  is 
made  concerning  how  tlie  skills  and  knowledge  (training  requirements) 
are  sequenced  and  how  the  training  equipment  might  be  used.  Step  3 
is  performed  at  this  point  because  the  sequencing  of  training 
requirements  and  the  use  of  training  equipment  influences  training 
equipment  design  decisions. 

After  Step  3,  tlie  procedure  branches;  a  different  path  is 
followed  for  those  training  requirements  requiring  training  equipment 
tlian  for  tliose  requiring  non-hardware  media.  Those  training  require¬ 
ments  requiring  training  equipment  are  tlien  processed  through  Steps 
6,  7,  and  8.  Those  not  using  training  equipment  are  processed 
through  Step  9. 
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SUMMARy  Of  RROCCOURtS 


Ttu'  s.ini'  pr  Ki  diiri'  is  then  followed  tliroiij;h  Slops  K',  11,  12, 
13,  and  14  lor  both  typt's  of  triininp,  ri-quirenoiits. 


1. i D i  t a t  i ons  of  the  Procedures 


There  are  sevt’ral  i  iiai  tat  ions  to  the  proci’diires  described  in 
this  docnnent.  Kach  of  these  is  discussed  in  a  paragraph  below. 

The  procedures  presented  in  this  document  are  not  pai  nt-by-tlie- 
nunbers  procedures.  The  current  state-of-tlie-ar t  precludes  t\ie 
development  of  such  procedures.  Tlic  procedures  try  to  introduce 
objectivity,  but  many  of  the  decisions  you  will  be  making  require 
a  degree  of  expertise  and  knowledge  on  your  part.  For  example,  when 
deciding  which  training  requirements  require  t’-aining  equipment  yon 
are  asked  a  series  of  questions  (is  the  skill  or  knowledge  difficult 
to  learn,  are  hardware  cues  important,  what  are  the  consequences  of 
an  error,  etc.).  To  help  you  answer  these  types  of  questions  you  are 
prompted  and  given  guidance.  However,  you  must  apply  your  own 
experience  and  knowledge  to  determine  the  answers  to  such  questions. 

The  procedures  also  do  not  lead  you  to  a  specific  training 
equipment  label.  That  is,  the  procedures  do  not  output  a  mock-up, 
model,  sophisicated  simulator,  or  a  familiarization  trainer.  The 
philosophy  adopted  is  that  labels  are  misleading  and  open  to  inter¬ 
pretation.  The  approach  taken  is  for  the  procedure  to  output  a 
required  degree  of  fidelity  for  each  component  to  be  represented  on 
the  training  equipment,  that  is,  fidelity  decisions  are  made  sepa¬ 
rately  based  upon  individual  training  requirements.  Later,  training 
requirements  are  grouped,  but  not  necessarily  by  common  fidelity 
decisions.  The  present  state-of-the-art  does  net  permit  classifica¬ 
tion  of  training  equipment  into  discrete  categories  according  to  the 
level  of  fidelity  required.  Uhat  is  important  is  not  the  label  given 
to  the  training  equipment,  but  the  degree  of  fidelity  that  each  of 
the  components  must  possess. 

The  procedures  consider  only  certain  instructional  features;  not 
all  possible  instructural  features  are  discussed.  That  is,  the 
procedure  allows  you  to  select  instructional  features  from  a  pre-de- 
termined  finite  list  of  instructional  features. 

Finally,  the  procedures  (not  unlike  other  ISO  procedures)  are 
not  clear  cut  or  straightforward.  ISD,  in  and  of  itself,  is  an 
iterative  process.  Decisions  that  are  made  early  in  the  procedures 
may  be  changed  at  a  later  point.  For  example,  in  Step  A  skills  and 
knowledge  are  identified.  In  later  steps,  as  you  are  identifying  the 
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level  of  fidelity,  additional  skills  and  knowledge  may  come  to  mind. 
Thus,  as  you  go  through  the  procedures  you  should  not  feel  uncomfortable 
about  returning  to  earlier  steps. 


Organization  of  Handbook 


Each  of  the  steps  listed  in  Figure  1  (page  5)  is  presented  in  a 
separate  chapter  or  section.  In  the  beginning  of  each  section,  the 
step  is  introduced  and  briefly  described.  The  introduction  to  each 
section  spells  out  the  purpose  and  goal  of  the  step  and  points  out 
how  the  step  differs  from  the  3306th  Procedural  Handbook  and  AFP 
50-58  procedures.  Next,  the  substeps  involved  in  carrying  out  the 
step  are  described  and  examples  are  given.  Great  care  is  taken  to 
fully  explain  the  flow  charts,  forms,  and  worksheets  associated  with 
each  step. 

As  you  use  the  decision  flow  charts  you  will  become  familiar 
with  the  decisions  that  have  to  be  made.  There  is  a  tendency  after 
having  used  the  flow  charts  a  few  times,  to  disregard  the  flow  charts 
and  go  directly  to  the  worksheets  and  forms.  However,  you  should 
resist  this  temptation.  As  you  will  discover,  the  flow  charts  make 
fine  distinctions  and  add  new  dimensions  to  your  decision-making 
process  each  time  you  use  them,  so  you  are  encouraged  to  keep  using 
them  regardless  of  how  familiar  you  feel  you  have  become  with  them. 

It  should  be  pointed  out  that  this  Handbook  was  primarily 
written  for  inexperienced  ISO  analysts.  An  experienced  analyst  may 
see  many  shortcuts  which,  if  used,  would  not  degrade  the  quality  of 
the  decisions  being  made.  For  example,  an  ISO  analyst  with 
experience  and  familiarity  with  the  3306th  Procedural  Handbook  might 
find  it  more  convenient  to  go  directly  to  Step  6  of  the  procedures, 
where  fidelity  decisions  are  made.  It  should  also  be  mentioned  that 
experienced  ISO  analysts  might  not  find  many  of  the  decision-making 
procedures  specified  in  this  Handbook  new;  i.e.,  they  may  comment  that 
they  consider  some  of  the  same  factors  when  making  fidelity  decisions 
or  determining  which  training  requirements  should  be  acquired  using 
the  trainer.  Indeed  an  experienced  analyst  should  feel  this  way, 
because  he  should  be  considering  such  factors  when  making  these 
decisions.  This  Handbook  attempts  to  standardize  the  procedures  and 
force  the  inexperienced  analyst  to  consider  the  important  factors 


when  making  critical  decisions.  The  Handbook,  also  attempts  to 
present  decision  points  and  criteria  in  a  logical  fashion,  thus 
helping  the  inexperienced  analyst  to  take  advantage  of  the  mistakes 
made  and  lessons  learned  by  experienced  analysts. 


Identify  System  Maintenance  Requirements 


■  STEP  1 

□  STEP  2 

□  STEPS 

□  STEP  4 

□  STEPS 

□  STEPS 

□  STEP? 

□  STEPS 

□  STEPS 

□  STEP  10 

□  STEP  11 

□  STEP  12 

□  STEP  13/14 


Identify  Characteristics  of  the  Target  Population 
Determine  Training  Requirements 

Determine  the  Type  of  Technical  Training  Materials  Required 
Sequence  Skills  and  Knowledge  (Utilization  Plan) 

Identify  Fidelity  and  Simulated  Features 
Select  Instructional  Features 
Prepare  ISD  Specification 
Identify  Method 

Prepare  Course  Control  Documents  (CCD’S) 

Prepare  Instructional  Materials  and  Tests 
Validate  Instruction 

Conduct  Training  and  Evaluate  Training 
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STKF  1.  [DKXTIKY  SYSTK'!  »L\  I  XTKN'A.VCK  Ki:(  il’ I  XK.MKXTS 


Tho  first  step  in  <iny  ISl)  effort  is  to  determine  what  jH'ople  must 
do  to  make  ttie  operational  system  work;  tliat  is,  to  identify  tlu' 
duties,  tasks,  and  snbtasks  tliat  must  be  performed  on  the  system. 

Identifying  system  requirements  consists  of  the  snbsteps  bi’low. 
Since  these  snbsteps  are  described  in  the  reference  cited  below,  tliey 
will  not  be  detailed  in  this  handbook,  except  for  Substi'ps  6  and  7. 

Substep  1.  Gather  Available  Data  (AFF  50-58,  Volume  II, 

Chapter  2,  pages  2-2  to  2-7;  33n6tli  Frocedural 
llandoook,  Cliapter  2,  pages  ’8  to  20). 

Substep  2.  Identify  Duties  (AFF  50-58,  Volume  II,  Chapter  2, 
pages  2-8  to  2-9;  330btl)  Procedural  Handbook, 
Ctiapter  2,  pages  18  to  20). 

Substep  3.  Identify  Tasks  (AFP  50-58,  Volume  11,  Chapter  2, 
pages  2-10  to  2-12;  3306th  Procedural  handbook, 
Chapter  2,  page  20). 

Substep  4.  Identify  Subtasks  (AFF  50-58,  Volume  II,  Chapter  2, 
pages  2-12  to  2-16;  3306th  Procedural  handbook. 
Chapter  2,  pages  57-58). 

Substep  5.  Verify  the  Task  List  (AFP  50-58,  Volume  II,  Chapter 
2,  page  2-16;  3306th  Procedural  handbook.  Chapter 
2,  page  22). 

Substep  6.  Group  Tasks  (AFP  50-58,  Volume  II,  Chapter 
2,  pages  2-14  to  2-16;  3306th  Procedural 
Handbook,  Chapter  2,  pages  22  to  24). 

Substep  7.  Record  Task  Statements  for  Further  Analysis  (AFP 
50-58,  Volume  II,  Chapter  2,  pages  2-20  tj  2-47; 
3306th  Procedural  Handbook,  Chapter  2,  pages  47  to 
67). 

If  you  are  working  on  an  existing  system  you  sliould  follow  the 
procedures  referenced  in  AFP  50-58  beside  each  substep  above,  except 
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tor  siibstops  6  ond  7.  It  you  are  working  on  a  now  weapons  svstorn  v^ni 
should  tf)llow  the  prooodures  rofi'roncod  in  llie  Binhtli  Prooedur.il 
Handbook,  exoopt  for  subsLops  h  and  7.  Siibsteps  h  and  7  .iri>  disoussod 
below. 


Substep  b.  Grouping  Tasks 


The  way  tasks  in  whicli  are  grouped  influences  the  design  of 
training  equipment.  Tasks  tliat  are  grouped  together  tend  to  be  taught 
together,  as  well  as  taught  using  the  same  class  or  type  of  media.  A 
logical  procedure  for  grouping  tasks  is  to  first  aggregate  all  the 
tasks  performed  on  the  same  equipment  system.  The  tasks  rel.ited  to  a 
particular  equipment  system  may  then  be  separated  according  to  tlie 
equipment  function  to  wiiich  tliey  pertain.  Finally,  tasks  may  be  broken 
down  Into  groups  according  to  procedures  within  each  function  of  an 
equipment  system.  Typically  tasks  such  as  the  following  will  form  a 
procedural  group: 

.  Preventive  Maintenance  (PM)  Tasks. 

.  Operational  Checks  Tasks. 

.  General  Inspection  Tasks. 

.  Align  and  Calibrate  Tasks. 

.  Fault  Detection  Tasks. 

.  Fault  Isolation  (Troubleslioot)  Tasks. 

.  Remove  and  Replace  L'nits  Tasks. 

For  example,  all  tasks  performed  on  radar  system  equipment  should 
be  grouped  together.  Hydraulic  system  tasks  would  form  another  such 
group.  System  tasks  should  then  be  separated  according  to  the  function 
which  they  relate  to.  All  ttie  radar  system  tasks  related  to  "Signal 
Amplification"  should  form  one  group,  while  "Image  Generation"  tasks 
should  compose  another  tunctional  group.  Finally,  the  tasks  should  be 
divided  according  to  procedure.  Under  the  system  function  "Signal 
Amplification"  each  of  the  following  tasks  would  belong  to  a  different 
procedural  grouping:  Inspect  unit  XYZ,"  "Calibrate  unit  WMT,"  "Isolate 
malfunctions,"  "Remove  and  replace  unit  TNZ,"  etc. 

Grouping  tasks  by  procedure  will  make  it  easier  for  you  to  make 
fidelity  decisions.  Fidelity  decisions  are  made  for  tlie  components  or 
parts  that  are  used  in  a  task.  If  the  tasks  are  grouped  by  procedure 
(and  also  by  function  and  equipment  system),  it  is  likely  that  all  the 
tasks  within  the  procedure  will  involve  the  same  components  or  parts. 
Thus,  the  components  or  parts  will  be  easier  to  Identify  and  document. 
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Siibstcp  7.  Recording  Task  Statornenls 


Because  the  documeiitat  ion  and  forms  used  here  are  different  than 
those  used  in  AFP  50-58  or  the  3306th  Procedural  Handbook,  those  proce¬ 
dures  cannot  be  used  to  record  the  task  statements.  However,  task 
statements  should  be  phrased  as  indicated  in  either  AFP  50-58  (Volume 
II,  Chapter  2,  page  2-10  to  2-11)  or  in  the  3306th  Procedural  Handbook 
(Chapter  2,  pages  25  to  27).  Recording  task  statements  involves  com¬ 
pleting  only  Blocks  1  to  8  on  FORM  1  (see  Figure  2,  page  12).  A  block 
by  block  description  follows.  A  completed  FORM  1  appears  in  Figure  3 
(page  14).  Each  task  identified  should  be  recorded  on  a  FORM  1.  If 
logistical  support  analysis  (LSA)  data  is  available,  you  may  elect  to 
complete  a  FORM  1  only  for  those  tasks  which  are  not  recorded  or 
reported  on  an  LSA. 

Block  1.  TASK/SUBTASK  NUMBER:  Circle  either  task  or  subtask 
indicating  the  type  of  unit  of  work  that  is  being 
recorded.  Next  enter  the  task  number.  The  task 
number  is  important  and  is  used  to  trace  your 
instructional  decisions.  Vou  should  follow  the 
numbering  procedure  in  the  3306th  Procedural  Handbook 
(Chapter  2,  pages  57  and  58). 

Block  2.  TASK/SUBTASK  TITLE:  Enter  the  task  or  subtask  title. 

This  is  a  narrative  description  of  the  overall  task 
that  the  maintenance  specialist  must  perform.  It 
should  be  phrased  following  the  standards  given  in 
the  3306th  Procedural  Handbook  or  AFP  50-58. 


Block  3.  INITIALS:  Enter  your  initials. 

Block  4.  DATE:  Enter  the  preparation  date  on  the  form. 

Block  5.  PAGE:  Indicates  the  number  of  FORMS  1  associated 

with  this  task.  Leave  the  space  after  the  "of"  blank 
until  another  page  is  used. 


Block  6.  WUC:  Enter  the  WUC  (Work  Unit  Code)  whose 

steps/actlvlt ies  are  similar  to  tlie  task  identified 
in  Blocks  1  and  2. 


Block  7.  AFSC:  Enter  the  AFSC  that  is  expected  to  be  prime 
for  performing  the  task.  You  do  not  liave  to 
designate  the  skill  level. 


*  •'< 


.A.  '.  >• 
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WUC  7,  AFSC  8.  ADDITIONAL  INFORMATION  SOURCES  AND  DATES 


Figure  2.  FORM 


lil.H-k  S 


Mi'.M  !  K;Koi;M.\rin';  sm  uf.r.s  a:;',)  ',)at‘:;  ki^-i  ,ill 

sourofs  (.11  till'  l.i.sk  nr  suhi  .i.sV.  ;  1  nr 

I'S-inji  1 1' ,  b  I  lU' (.r  i  nl  s  ,  i  nl  r  v  i  cv.'s  vitli  ria  i  til  nii.jiii  n 
I'l'i'ws  nr  ill,;  i  nciTS  nr  nwr-l  lu--sli<m  I  d. 'r  (.•v.i !  u.il  i  nils 
\iv  .VVr.  S!ir,,  It  h!  ui' I'r  i  n  t  s  wi-rc  u.si-ii,  tht-  iiiinhnr 

and  dati.1  lit  hlxu'pr  inis.  if  personal  inti  rv  laws  were- 
a  sourrt.' ,  niva  nanas  and  dates.  F.nter  tin,-  I.SA  title 
and /or  iiuiiihar  wiiieli  was  used  to  idoiitily  thi.s  task. 

It  iiossibli'  iMit  i‘r  (in  parmitlieses)  tin.'  I.SA  ;ia:',a 
luiiihnr  wham  tlu-  t.isk  is  dascriK’d.  This  will  hi’  an 
easy  iaMari.‘iu  a  In  tr.u'k  llu-  t.isk  .ind  i.a  I  I  nirnriize 
the  innimt  of  reinrd  i  ny,  and  writing  that  ymi  ■,;ill 
have  to  do.  You  should  update  this  block  as 
inlornation  sources  are  ust-d. 
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□  STEP  1 

Identify  System  Maintenance  Requirements 

■  step  2 

Identify  Characteristics  of  the  Target  Population 

□  STEP  3 

Determine  Training  Requirements 

□  step  4 

Determine  the  Type  of  Technical  Training  Materials  Required 

□  STEP  5 

Sequence  Skills  and  Knowledge  (Utilization  Plan) 

□  steps 

Identify  Fidelity  and  Simulated  Features 

□  STEP  7 

Select  Instructional  Features 

□  STEPS 

Prepare  ISD  Specification 

□  STEP  9 

Identify  Method 

□  STEP  10 

Prepare  Course  Control  Documents  (CCD'S) 

□  step  11 

Prepare  Instructional  Materials  and  Tests 

□  STEP  12 

Validate  Instruction 

□  STEP  13/14 

Conduct  Training  and  Evaluate  Training 
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STKl’  2 


.  ll)i:\’TlKV  CIIARACTKI’.ISTICS  OK  TtlK  TARCf:T  i’Ol’l'l.AT  I  ON' 


(This  step  is  ;i  combination  of  Steps  T  and  A  specified  in  the 
3306th  Procedural  Handbook,  pap,e  30),  Before  yon  c.in  specify  training 
requirements,  yon  need  two  sources  of  information.  First,  yon  need  to 
know  the  duties,  tasks,  and  snbtasks  lliat  are  to  he  performed  to  keep 
your  system  operational  (those  were  determined  in  Step  1).  Second,  yon 
need  to  become  familiar  witli  ttie  cliar.acterist  ics  of  those  students  who 
are  to  be  trained  (tliat  is  tlie  pnriiose  of  this  step).  To  specity 
training  requirements  yon  need  to  know  what  skills  c.ui  already  be 
performed  and  what  knowledge  is  already  possessed  by  the  student  who 
will  enter  your  training.  Training  Recpii  rt-ments  are  s)H>cified  by 
subtracting  what  the  enteritig  stiulents  alrisidv  know  .nid  can  do  from 
what  they  need  to  know  and  do  to  keep  your  system  operational.  If  you 
describe  the  characteristics  of  the  targ,et  population  inaccurately,  the 
results  of  your  subtraction  will  he  inaccurati-  and  you  will  have  iden¬ 
tified  inappropriate  training  requirements.  Krrors  in  this  step 
rebound  tlirough  the  whole  instructional  decision-making  I'rocess.  In 
fact,  if  you  describe  the  target  population  inaccurately,  you  will  liavc 
to  redo  the  remaining  steps  in  the  ISI)  proceduri’s, 

AfP  50-58  offers  little  advice  in  defining  ttie  targ.et  |ioimlat  ion. 
The  3306th  Procedural  Handbook  (Chapter  2,  page  30,  paragr.ipbs  3  and  A) 
states  that,  at  a  minimum,  you  should  specify  tlie  AKSC  of  tlie  entering 
students  as  well  as  any  jirevious  wea)'ons  exi'erience  that  the  t.irget 
population  might  have.  To  become  familiar  with  the  skills  ,ind  knowl¬ 
edge  tlie  target  population  already  possesses,  vou  should  review  these 
sources;  course  training  standards,  specialty  training  standards, 
occupational  surveys,  and  your  own  experience  in  d».'aling  with  the 
entering  AFSC. 

If  the  target  population  has  known  jirevious  wivipons  experience, 
then  you  should  familiarize  yourself  with  thesi'  weapons  systems.  Tlie 
more  familiar  you  are  with  the  char  acter  ist  ics  of  the  target  ]iopulation 
the  more  accur.itely  you  can  m.ike  training  decisions. 

In  the  next  step,  you  will  bo  asked  critical  questions  about  the 
target  population  and  their  ability  to  perform  the  task  undi-r  consider¬ 
ation.  Your  answers  will  greatly  influence  the  content  of  your  train¬ 
ing  program  as  well  as  the  type  of  training  equipment  that  might  be 
needed,  so  learn  as  much  as  you  can  about  the  target  population  before 
proceed ing. 


□  STEP 

□  STEP 

■  step 

□  STEP 

□  STEP 

□  STEP 

□  STEP 

□  STEP 

□  STEP 

□  STEP 

□  STEP 

□  STEP 

□  STEP 


1  Identify  System  Maintenance  Requirements 

2  Identify  Characteristics  of  the  Target  Population 

3  Determine  Training  Requirements 

4  Determine  the  Type  of  Technical  Training  Materials  Required 

5  Sequence  Skills  and  Knowledge  (Utilization  Plan) 

6  Identify  Fidelity  and  Simulated  Features 

7  Select  Instructional  Features 

8  Prepare  ISD  Specification 

9  Identify  Method 

W  Prepare  Course  Control  Documents  (CCD'S) 

1 1  Prepare  Instructional  Materials  and  Tests 

12  Validate  Instruction 

13/14  Conduct  Training  and  Evaluate  Training 
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STF.p  3.  !)FTi;RMir;i:  TRAi'.iNc  Ri'.ML' I 


T'lis  is  tlie  first  n,i  jor  instriutional  doc  is  ion-niik  iiij:;  stc;>  in  t!ie 
ISO  process.  In  this  step  you  will  deride  what  is  and  v/hat  is  not  to 
be  included  in  your  training  program.  This  decision  is  made  by 
subtracting  t)ie  results  of  Step  2  from  the  results  of  Step  1.  That 
is,  this  decision  is  made  by  comparing  the  system  maintenance  require- 
laeitts  identified  in  Step  1  witl\  the  char  acte-r  ist  ics  of  the  target 
population  identified  in  Step  2.  If  t’ne  target  population  can  already 
meet  a  system  maintenance  requirement,  then  that  requirement  need  not 
be  included  in  your  training  program.  If  the  target  p(j|)nlation  cannot 
meet  the  requirement,  then  they  must  be  taught  the  skills  and  knowl¬ 
edge  associated  with  that  job  requirement. 

AFP  50-58  (Volume  II,  Chapter  3)  and  the  33f'6th  Procedural 
Handbook  (Chapter  2,  pages  31  to  52)  discuss  the  identification  of 
training  requirements.  Basically  t!ie  procedures  consist  of:  (a) 
identifying  the  skills  and  knowledge  associated  with  each  task  or 
subtask  and  (b)  identifying  what  skills  and  knowledge  need  to  be 
Caught  or  included  in  your  training  program.  This  approach  is 
maintained  herej  however,  the  procedures  have  been  sliglitly  modified. 
The  modifications  Involve  the  cycle  that  is  used  to  identify  tasks, 
steps/activities  within  tasks,  and  skills  and  knowledge  within  tasks 
which  contain  potential  training  requirements.  The  procedures  in  AFP 
50-58  and  the  3306th  Procedural  Handbook  require  you  to  identify  the 
the  steps/activities  of  every  task  and  the  skills  and  knowledge  asso¬ 
ciated  with  every  step/activity.  The  procedures  below  are  designed  to 
eliminate  steps/activities  and  skills  and  knowledge  early  in  the 
cycle;  thus,  reducing  the  .amount  of  work  you  must  perform.  For 
example,  if  a  step/activity  can  be  eliminated,  there  is  no  need  for 
you  to  identify  the  skills  and  kni'wledge  associated  with  the 
step/activity. 

In  addition,  the  questions  which  are  asked  to  determine  if  a 
step/activity  has  the  potential  to  contain  a  training  requirement, 
have  been  modified.  Because  the  set  of  questions  you  asked  is  used  to 
eliminate  steps/ac tivitirs  from  your  training  program,  this  set  of 
questions  is  critical.  The  questions  asked  are: 

A.  Is  the  step/activity  new  to  the  target  population? 

B.  Are  there  any  abnormal  conditions  associated  with  ttie 
step/activlty? 
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C.  Are  there  new  or  unusual  criteria  related  to  the 
step/activity)? 

D.  Is  there  a  chance  for  negative  transfer  to  occur? 

E.  Are  any  new  support  tools  or  equipment  used? 

K.  If  none  of  the  above  requirements  are  indicated,  tlien  does 
the  step/activity  liave  to  be  integrated  with  other 
steps/activities? 

The  answers  to  these  questions  are  dependent  upon  your  knowledge  of 
the  target  population  (Step  2).  As  you  will  see,  a  "Yes"  answer  to 
any  of  the  questions  means  the  step/actlvlty  contains  a  potential 
training  requirement. 

Finally,  the  procedure  for  identifying  skills  and  knowledge 
(training  requirements)  has  been  changed.  The  procedures  discussed  in 
AFP  50-58  (Volume  II,  Chapter  3,  pages  3-10  to  3-22)  and  the  3306th 
Procedural  Handbook  (Chapter  2,  pages  43  to  47)  mix  the  identification 
of  skills  and  knowledge  with  the  decision  to  include  the  skill  or 
knowledge  in  your  training  program.  The  procedures  below  separate 
these  decisions.  First  you  will  Identify  the  skills  and  knowledge, 
then  you  will  ask  yourself  a  set  of  questions  to  determine  if  the 
skill  or  knowledge  should  be  Included  in  your  training  program.  A  new 
taxonomy  is  introduced  to  help  you  identify  skills  and  knowledge. 

A  section  has  also  been  added  to  deal  with  documenting  and 
identifying  skills  and  knowledge  for  troubleshooting  tasks. 

The  substeps  involved  in  Step  3  are: 


Substep 

1. 

Identify  the  steps/activities  of  each  task. 

Substep 

2. 

Select  steps/activities  that  potentially  contain  a 

training  requirement. 

Substep 

3. 

Identify  the  skills  and  knowledge  associated  with 

each  step/activity  potentially  containing  a 

training  requirement,  and  the  task  as  a  whole. 

Substep 

4. 

Select  those  skills  and  knowledge  to  bo  included 

in  your  training  program. 
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.1^  9'  isi,- 


As  yini  will  see,  the  [H'eeeJiires  for  aecnmi'l  i  slii  nj',  Suh-.te]>s  ’  ani 
A  ari.'  very  sii'ill  ir.  These  substeps  are  deseribed  in  yriMtar  detail 
be  1 ow. 


Substep  i.  Idei'.Lify  the  St  eps/ Ae  t  i  v  i  t  ies  of  Ihu  li  i/e  . 

The  purpose  of  tills  substep  is  to  doeiiment  the  s teps/.ie  I  i  v i  l  i  e s 
involved  in  e.ieh  task.  If  the  task  title  indicates  a  ri<i  I  f  urn- 1  i  on 
detection  or  isolrution  behavior,  ;',o  to  page  39.  Malfunction  tasks 
need  to  be  recorded  or  documented  in  a  different  manner. 

Tiiis  substep  is  very  imiiortant ,  as  the  steps/activities  .are 
analyzed  to  determine  the  skills  .and  knowledge  to  be  included  in  your 
training  [irogran.  To  ideiitifv  the  steps/activities  e<.)m[)  r  i  s  i  ng  \our 
task,  use  any  and  .all  t;isk  data  .iv.i  i  l.ibie  to  von  (T(ks,  the  l.b\, 
personal  experience,  interviiuvs  with  test  personnel,  ei.c).  AM 
sources  used  to  initi.ally  identify  tlie  task  .is  .1  system  mainten.ince 
requirement  should  be  reviewed  before  listing  the  steps/’/u- 1  i  v  i  1  i  es  oi 
FORM  1. 

List  each  step/<ic  t  ivit  y  involved  in  the  r.isk  under  Colnnn  10,  of 
FORM  1.  Be  sure  to  indicate  the  sti'p./.u- 1  i  v  i  ty  number  in  Column  9. 

Fur  eacli  step/activity,  as  ,'i  minimum  identify  or  describe: 

A.  Tlie  action  t;ike\i ;  you  shouKI  try  to  use  one  01  the  /iction 
verbs  listed  in  skill  .and  knowledge  t.ixonomy,  T.ahle  3, 
page  22. 

H.  The  object  the  .action  i.s  directed  tiiw.ard  (equi/inent,  MU', 
SRF,  etc.) . 

C.  The  equipment  or  tools  used  to  perform  the  .activin  (be  sun 
to  includi'  test  equipment). 

!).  Any  precautions  aiul  likely  errors  (common  errors);  .ilso 
include  error  correction  .activities  or  error  recovery 
procedures,  if  ajipropriati’.  You  may  even  w.anl  to  m;ike  flu 
recovery  jirocedures  ;i  sep.ar.ate  .subtask. 

F,.  Any  .alternative  jiroeedures  or  steps/activities. 

F.  Any  contingencies  that  might  exist;  if  the  s  tep/.ac  t  i  v  i  t  y 
requires  a  decision  to  be  made,  be  sure  to  describe  the 
inputs  needed  to  make  tiiat  decision. 
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TAXONOMIC 

CODE 


SKILL  AND  KNOWLEDGE  TAXONOMY 
DEFINITION  AND  EXAMPLE 


ACTION  VERBS  FOR 
SKILLS  AND  KNOWLEDGE 


(ASO) 


(RFP) 


(RPR) 


(DIS) 


(CLS) 


(RUS) 


(PBS) 


(PSM) 


(CMV) 


(WW) 


1.  ASSOClATlNC'-A*Boclat  Ing,  MalnR,  or 
responding  to  a  specific  Input. 

The  person  associates  a  response  with  a 
specific  Input  only.  The  response  nay 
be  vocali  subvocali  written,  or  aotor. 
EXAMPLE:  Naaing  objects  or  events. 
Identifying  parts  of  equlpaent,  as  In 
locating  AC  power  cord. 

2a.  RECALLING  FACTS  &  PRINCIPLES  —  Reneabering 
and  aaintalnlng  knowledge  or  noaencla* 

Cure,  functions  and  physical  Laws. 

Restating  basic  knowledge  through  mental 
rehearsal  or  verbal  or  written  recall. 
EXAMPLE:  Recalling  specific  radio 
frequencies;  listing  equipment  pares, 
Stating  Ohm's  law. 

2b.  RECALLING  PROCEDURES— Recalling  sequences 
of  required  behaviors  In  a  specified 
order. 

EXAMPLE.*  Recalling  check-out  procedures 
or  assembly/disassembly  routines. 

3.  DISCRIMINATING — Being  able  to  distinguish 
between  inputs.  Making  different 
responses  to  the  different  members  of  a 
particular  class. 

EXAMPLE:  Telling  the  difference  between 
similar  gauges  on  an  instrument  panel. 
Noticing  frayed  wiring. 

4.  CLASSIFYING — Recognizing  patterns;  seeing 
the  similarity  among  a  class  of  objects 
or  events  which  call  for  a  common 
response;  generalizing. 

EXAMPLE:  Aircraft  classification 
(friendly,  enemy,  tactical,  etc.) 

5.  RULE  USING — Applying  a  rule  to  a  given 
situation  by  responding  to  a  class  input 
with  a  class  of  actions.  Relating  to  two 
or  more  simpler  concepts  in  the  manner  of 
a  rule.  A  rule  states  the  relat lonshlps 
among  concepts.  It  is  helpful  to  think  of 
principles  as  "If  -  then"  statements. 
EXAMPLE:  If  Che  signal  indicator 
flashes,  then  lower  pressure  tn  the 

pump. 

6.  PROBLEM-SOLVING— Making  a  decision  based 
on  limited  Information.  Solving  a  novel 
problem  by  combining  previously  learned 
rules  or  generating  new  rules  through 
trlal-and-error. 

EXAMPLE:  Isolating  the  sources  of  a 
malfunction. 

7a.  POSITIONING  4  SERIAL  MOVEMENT— 

Positioning  switches,  pushbuttons,  knobs, 
levers,  etc.,  either  Individually  or  In  a 
chain  of  highly  coordinated  motor  tasks. 

May  require  precision.  Motor  aspects  of 
equipment  set-up  and  operating 
procedures. 

EXAMPLE:  Following  equipment  torn-on 

procedures ;  typing ;  switch-throwing. 

7b.  CONTINUOUS  MOVEMENT— Perceptual-motor 

skills  Involving  continuous  pursuit  of  a 
target  or  keeping  dials  at  a  certain 
reading.  Involves  smooth  ey«-hand 
coordination  and  control.  Compensatory 
movements  based  on  feedback  from 
displays.  Hay  involve  scanning  of 
complex  displays  to  determine  current 
status  of  system  and  to  predict  the 
evolving  state  of  the  system. 

EXAMPLE:  Steering  on  a  constant  course, 
tracking. 

7c.  REPETITIVE  MOVEMENT  (MANIPULATIONS)— 
Repetitive  or  standardized  behaviors, 
mechanical  skills.  Emphasizes  dexterity, 
occasionally  strength  and  endurance, 
requires  low  level  of  operator  attention. 
Often  a  component  of  a  larger  task. 

EXAMPLE:  Use  of  hand  tools  such  as  • 
haflsser  or  wrench  and  power  tools  such  as 
a  drill  press. 


associate— to  Join  or  combine 
things  or  thoughts;  to  link  or 
correlate, 

IDENTIFY,  RELATE,  NAME,  MATE, 
match,  indicate,  label,  LOCATE 


RECALL — to  bring  back  to  mind  or 
sumon  from  memory. 

ENUMERATE,  (RE)STATe,  RECITE, 

reiterate,  itemize,  quote. 

REPEAT. 


(Same  verb  list  as  2a). 


discriminate— to  mark  the 
peculiar  features  of;  to 
recognize  as  being  different  from 
others. 


detect,  compare,  distinguish, 
differentiate,  select. 


classify— to  arrange  in  groups 
according  to  common  character¬ 
istics;  to  assign  systematically; 
show  sameness  or  unity  of. 

CROUP,  SORT,  CATEGORIZE,  RANK, 

rate,  assign,  file. 

apply  — to  put  Into  practice. 
CONVERT.  CALCULATE,  PREDICT. 
PRESCRIBE.  TRANSLATE.  TRANSCRIBE. 
VALIDATE,  VERIFY. 


SOLVE— to  find  an  answer  or 
remedy  for. 

DIAGNOSE— to  ascertain  through 
examination  and  evaluation  of 
symptoms. 

STUDY,  ANALYZE,  ADAPT.  CREATE, 
DEVELOP,  DEVISE. 

POSITION — to  fix  in  place;  the 
state  of  being  set  In  relation  to 
others. 

ALIGN,  INSERT,  TURN  ON/OPF, 
(DE)ACTIVATE,  TUNE,  (DIS)ENCACE. 


TRACK— to  follow  closely  on  a 
regular  course* 

TRACE,  STEER,  SLIDE,  GUIDE. 


ASSEMBLE— bring  together  into 
operative  whole. 

DISASSEMBLE,  LUBRICATE,  GRASP, 
MEASURE,  (DIS)CONNECT,  CUT,  SPLICE, 
TICHTEN/LOOSEN,  HOLD,  DRILL. 


•SharetT  m^or  taxonomy  verbs: 

PRESS,  PULL,  REMOVE/ REPLACE, 
EXTF.ND/RETRACT,  LIFT/LOWF.R.  atAN, 
INSTALL. 
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IVu'uni'iU  i  11;’  t  lu'  t.isk  ik'Si- r  i  pL  i  cm  t-.m  lu’  .1  !  ihur  iinis  ,iroii',‘.s  .  '! 

will  roiiiiirt.’  .1  lot  ot  Vvt  itiii;;.  To  r;  ■  '  tile  writi:;-,  in.'  ilvoil,  '.'.ni 

nay  find  it  fonvon  i  out  to  ro  t  ori'iU'o  or  I^SAn  ratln-r  tlroi  ii-tin;;  or 

dascrihiny  aarli  s  t  a  p/aa  t  i  v  i  t  y .  ilo-.o-aar,  il  von  do  this  lia  snri-  tiu' 
staps/act  iv  it  ias  ara  ai' a  11  ra  t  «.■ !  v  dasariliai!  in  tiia  'I'n  or  1..SA.  Th.it  is, 

ba  .sura  that  tha  i  11  f  orna  t  i  on  in’ipiastad  in  A  llironi'.h  !'  alirn’i’  is 

ina lad ad. 

Whan  dasarihinv  tha  s t a (is/.u’ t  i  v i  t  i I’s  ,  yon  siionld  .ilso  di'sarina 
aartain  information  iiart.i  i  ninp,  to  tha  wliola-  ta.sh,  snah  .is  I'ow  tha 
parlormar  knows  wiian  tha  t.isk  is  to  ha  dona  (tha  prai' i  p  i  t  a  t  i  n,:;  i.ipnl 
or  conditions)  anil  tha  output  ot  tlii’  t.isk  it  it  is  not  otivions  (tliasis 
can  bo  rocordod  at  tlia  bap.inniri};  or  tlia  and  ot  tlu’  list  ot 
staps/ac  t iv  i  t ias  ) . 


An  oxainiila  ot  st  ap/aa  t  i  v  i  t  a  t’oiP!  1  doanru’iU  at  ion  .ippa.irs  in 
Kiguro  4  (paga  2A).  Attar  you  li.iva  raaordad  tha  staps/aa  L  i  v  i  t  ias,  yon 
ara  ready  to  decide  wiiiah  of  thi’  steps/aat  i  vi  t  ii>s  aontain  trainina, 
roqui renonts. 


Suhstep  2.  Salaat  Stap-s/.\at  i  vi  t  ia .s 
TIuit  Potentially  Contain  a  Training  Kagti i rainant 


It  is  conceivtiblo  tliat  some  of  the  steps/activit  ios  idantitiad 
above  o;in  bo  performed  by  tlie  target  poptil.ation.  If  this  is  the  I'.isa, 
then  tlieso  steps/ac  t  i  v  i  t  ios  need  not  bo  analy-^ed  to  identifv’  the 
associated  skills  and  knowledge.  The  procedure  for  identifying  wliich 
steps/activities  contain  training  requirements  involves  .asking  .i  .sat 
of  quastions  for  etich  stop/activity  of  the  task.  The  procedure  is 
given  in  Kiguro  5,  (page  25).  Documentation  of  tlie  decision  is 
provided  in  Column  11  on  KOR.'I  1.  The  questions  being  asked  are: 

A.  Is  the  step/activity  new? 

B.  Are  there  tiny  abnormal  conditions  as.soc  i.ited  with 
performing  the  step/activity? 

C.  Are  tliere  new  or  unusual  criteria  related  to  this 
step/activity? 

D.  Is  tliere  a  chance  for  negative  transfer  to  occur? 

E.  Are  any  new  support  tools  required? 

E.  If  none  of  the  above  requirements  are  indicated,  tlien  note 
as  an  "integration  only"  requirement. 
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lOENTtFViNG  ST£f»S/ACTlVITl£S  TO  BE  TAUGHT 
COLUMN  11  OF  FORM  1 


DECISION  LOGIC 


E 


XPLANATlON 


Lot's  go  through  an  t'xamplo.  For  oach  stop/iit  t  i  vi  t  y  you  would 
ask  yoursolf  the  questions  specified  in  the  flow  chart.  The  flow 
chart  can  be  used  in  two  ways.  One  alternative  is  to  follow  ttie  flow 
chart  only  until  the  first  "Yes"  answer  is  ohtaini-d.  This  answer  can 
then  be  recorded  on  FORM  1.  The  first  "Yes"  answer  indicates  that  tlie 
step/activity  is  a  training  requirenent.  Tlie  second  alternative  is 
used  if  you  want  a  complete  documentation  of  the  reasons  for  specify¬ 
ing  a  training  requirement.  In  this  instance  you  would  follow  the 
dashed  lines  on  the  flow  chart.  The  dasiied  lines  force  you  to  ask 
every  question  on  the  flow  chart.  This  latter  approach  allows  you  to 
completi'ly  document  every  decision  concerning  the  task;  tliat  is,  it 
provides  you  with  a  documentation  of  every  "Yes"  answer. 

Suppose  the  task  of  concern  is  "Install  CDU  (Control  Display 
Unit)-"  Further  suppose  the  target  population  has  had  some  experience 
in  doing  this.  We  would  review  the  task  step/activity  statements  and 
maintenance  manual  452520,  page  402,  where  the  task  is  described. 
Bearing  in  mind  the  characteristics  of  tlie  target  population,  we  would 
then  ask  ourselves,  "Is  the  step/activity  new?"  A  "Yes"  answer  would 
mean  that  the  step/activity  must  be  taught,  since  it  is  entirely  new 
to  everyone.  Our  "N’o"  answer,  however,  does  not  mean  tliat  a  training 
requirement  does  not  exist.  Since  the  task  is  performed  on  an 
existing  system  some  data  might  be  available  on  the  task.  At  this 
point  we  would  follow  the  procedure  in  AFP  50-58  (Volume  II,  Chapter 
2,  pages  2-16  to  2-19),  which  specifies  the  sources  to  examine  to  find 
task  data  such  as  frequency  of  performance,  task  criticality,  learning 
difficulty,  and  consequences  of  inadequate  performance.  A  review  of 
these  sources  will  aid  in  answering  the  remaining  questions  whirli  are 
designed  to  identify  wlietlier  in  fact  there  is  something  different  or 
more  difficult  wtien  performing  the  steps/activities  of  the  task  in  the 
existing  system  than  in  the  new  system.  The  stop/activity  may  be 
performed  on  the  new  system  in  an  awkward  position  (a  position  not 
required  in  the  existing  system)  or  in  the  new  system  it  may  be 
imiHirtant  for  the  cables  to  bo  connected  in  a  specified  order  (not  a 
requirement  in  the  existing  system).  Hither  one  of  these  situations 
would  indicate  tliat  the  students  have  to  be  taught  something;  that  is, 
that  a  training  requirement  exists. 

For  purposes  of  illustration  let's  suppose  that  in  the  new  system 
the  cables  must  be  connected  in  a  specific  order.  This  situation 
would  require  us  to  answer  "Yes"  for  step/activity  3  to  the  question, 
"If  procedures  for  the  existing  ("old")  system  are  followed  on  the  new 
system  might  problems  result?"  The  "Yes"  indicates  that  students  must 
bo  retrained  and  taught  the  order  in  which  the  cables  are  connected. 
This  is  a  situation  of  negative  transfer;  that  is,  a  situation  in 
which  the  new  learning  is  going  to  be  hampered  by  old  habits. 


2b 


In  onr  example,  all  questions  would  be  answered  ’N'o”  lor 
steps/activities  1,  2,  4,  and  5.  This  would  indicate  that  tliese 
steps/activities  do  not  contain  any  traininp,  requirc'inent  s ,  but  nust  he 
int-ygrated  into  the  training.  By  intO)>  rat  ii>n ,  we  moan  the  steps/ac¬ 
tivities  must  be  mentioned  as  to  where  they  occur,  but  not  [lufjiose- 
fully  taugfit.  Step/Activity  3  on  the  otlier  liand,  cont.iins  tlie 
instance  of  negative  transfer  described  and  therefore  nust  be  taught. 
There  is  something  different  (order  of  cable  connection)  in  the  new 
system  whicli  requires  tile  student  to  practice  the  step/activity.  Thus 
all  tlie  questions  on  the  flow  chart  would  be  answered  "No"  except  the 
negative  transfer  question  for  this  st  ei)/<u' t  i  vi  t  y .  TIu-Sl-  dei  isions 
lead  us  to  a  docuaentat ion  of  the  task  as  seen  in  figure  b  (page  28). 

You  are  now  in  a  position  to  identify  the  skills  and  knov.lcdge 
associated  witli  each  step/activity.  This  only  needs  to  be  done  for 
those  stejis/activitles  where  there  is  a  check  in  a  through  e  of  Column 
11,  on  FORM  1.  'That  is,  only  for  those  steps/activities  which  contain 
potential  training  requirements. 


Substep  3.  Identify  Skills  and  Knowledge  for  bach 
Step/ Activity  Potentially  Containing  a  Training 
Requirement  and  the  Tasks  as  a  i.'holc 


At  this  point  you  have  described  the  tasks  and  ycni  have  identi¬ 
fied  Vvihich  of  the  steps/activities  contain  specific  training  require¬ 
ments.  Tile  next  operation  is  to  identify  the  skills  and  knowledge 
associated  with  eacli  step/activity  that  contains  a  training  require¬ 
ment;  that  is,  tliat  has  n  check  entered  in  Columns  ^  through  e  in 
Column  11  on  FORM  1,  Identifying  the  skills  and  knowledge  is  the  most 
critical  substep  within  this  step.  The  skills  and  knowledge  you 
identify  will  form  the  foundation  of  your  training  program.  They  also 
influence  the  nature  and  type  of  training  equipment  tliat  must  be 
selected,  so  you  must  be  very  deliberate,  precise,  and  careful  when 
doing  the  analysis. 

There  are  several  types  of  skills  and  knowledge  whicli  need  to  be 
identified;  tliere  are  those  skills  and  knowledge  that  are  associated 
with  each  step/activity,  and  there  are  those  skills  and  knowledge  that 
are  associated  with  the  task  as  a  whole.  First  you  will  identify  the 
knowled  ;e  associated  with  the  step/activity.  Next,  you  will  identifv 
the  skills  associated  witli  the  step/activity.  Finally  you  will  iden¬ 
tify  both  the  skills  and  knowledge  associated  with  the  total  task. 


SoXYVXi 
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'Skills  .iiul  1  I  .ifc  •m  .1  ;  iPil.  ,  ’  '  '  ' 

i'.’nri  7,  I'.i;',!.'  i").  ('unpl.-t«'  ■'.!  1  in  '  .i:'.  i''!;”  n  ;  '  tin 

; '1'.  u  i-.lu  r.- .iS  .1,11  11-,. 'li  lo  I'l  I,  l|v  1  .-l  1-  'il.ii-'.  ■  t  ,  III  I  'sii- 

1,  p.i,',.’  17). 

ill  'ilnr,  ■■'111  iiilv  lU'.'c!  t  1  !i  r.  Ml.’ 1'.  l';i'  pr' n  .  .!m  f.  •,  '1. 

;  1.  MM  M  i-  |i  ,  i,  1  i  V  i  ;  i  i  M  1  h  1 1  i  I  i  \  i-  i  li.  ■.  [  i  I  i  i-,;  .  ”•11 .1  1  m  : 

.'.Ui'iU  i.i  1  trii:ii:i'.  I'm  i;  11  i  rt-' !>  .1 1  . 

k.nci.-.'I  >  lij’M  ,  Milt  -.killM)  ,1'  mi,m  i.itid 

1 1  •  li'  I  i  1.  im'.  .  '1 11 1 1  -.1  1  '  t  ki- 


'..'h  U  iku  s  .1  piTs.iii  nil'll  111  kni)'.'.'  in  iirili'r  im  I'inn’ 
till'  St  I'p/.ii' t  i  V  i  t  v? 


To  proniit  ,ui  answi.'r  to  tin's  nuost  ion,  lollmv  tlu-  su/.iMst  1  on--  SmIow: 

A.  Ask  yoiirsMl! — Ikios  tlu’  siiuli’iU  noi-d  to  lii-  .iMm  t’l  I'l-call 
thf  nC'i  .1  i  uj;  oi'  ,iny  torns,  Jargon,  or  cikU’S.'  li  "Yi’.s," 
which  tarns,  jar;',o.i,  or  codi’s? 

!i.  Road  the  sto  p/ac  t  i  v  I  ty  carcinlly  and  idiMUiiy  tin.-  ohjocts 
(conponents  or  parts)  that  ari.’  Involved.  I'or  i-ach.  object 
ask  yourseit'  the  fol  lowing  nuestions: 

1.  Does  the  stiuleit  need  to  be  able  to  loc.ite  the 
ob  ject  or  cor.i|ioneiit '? 

2.  Does  tile  ’-itudent  need  to  be  able  to  nave  tlie  i-ibiect 
or  conponi’nt'?  That  is,  is  the  student  I'l-ipiired  to 
associate  ;i  label  with  the  object? 

3.  Does  the  student  need  Lo  he  able  lo  dt’ser i  he  the 
object  or  component? 

C.  Read  the  step/activity  carefully  and  decide  if  the 

steji/ac  t  i  vi  t  y  implies  an  ordering  of  objects,  events,  or 
signals.  For  exai.iple,  do  cables  have  to  be  connected  in  a 
•specific  order,  or  do  bolts  or  fasteners  have  to  be 
tightened  in  a  spi'cific  order? 

I).  Ask  yourself — Does  the  student  have  to  recall  a  principle 
or  fact  to  peri'orn  the  step/activity?  For  example,  does 


ill  ideal  i  I'.'  the  kaowl  I'dpM  (onlv 
witi;  t’lM  -  !  r  p  li  ■  !  i  v  i  t  ■■  ,  ill  S'lU  need 
I'll  1  ow  1  ■!  ■;  UM'. ;  kill: 
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he  have  to  recall  Ohn's  law  or  state  a  relationship 
between  parts  or  conponents? 

E.  Ask  yourself — Does  tlie  student  liave  to  discriminate 
between  objects,  signals,  or  events?  For  example,  does  he 
have  to  make  discriminations  between  patterns  on  a  screen 
which  have  a  similar  appearance?  Does  he  have  to  discrim¬ 
inate  between  objects  with  a  high  degree  of  resemblance? 

F.  Ask  yourself — Does  the  student  have  to  classify  objects, 
events,  or  signals?  For  example,  does  he  have  to  be  able 
to  tell  wliich  class  a  signal  belongs  to? 

C.  Ask  yourself — Does  t!ie  student  have  to  use  any  rules  to 
complete  the  step/activity?  For  example,  does  he  have  to 
recall  that  if  situation  X,  then  do  Y? 

H.  Ask  yourself — Does  the  student  have  to  make  a  decision? 

If  yes,  what  criteria  does  he  use  in  making  the  decision? 

You  should  be  very  careful  when  responding  to  the  questions.  For 
example,  being  able  to  locate  an  object  is  different  from  being  able 
to  name  the  object.  In  location  all  the  student  needs  to  do  is  locate 
or  find  the  object — he  does  not  need  to  locate  it  and  then  associate  a 
name  with  the  object.  The  difference,  although  small,  influences  tlie 
type  of  training  that  you  design — getting  students  to  name  is  more 
difficult  than  getting  them  to  locate.  To  help  you  answer  the  ques¬ 
tions  you  should  review  the  skills  and  knowledge  taxonomy  in  Table  2 
(page  22).  Read  the  description  of  each  taxonomic  element.  The 
description  should  help  you  to  answer  the  above  questions  as  well  as 
clarify  the  differences  between  the  taxonomic  elements. 

As  you  answer  each  question  be  sure  you  list  the  identified 
knowledge  in  Column  11  of  FORM  2.  You  should  phrase  tlie  knowledge 
statement  very  carefully.  If  possible,  you  sliould  list  any  informa¬ 
tion  that  might  help  you  in  forming  an  objective.  Although  a  knowl¬ 
edge  statement  is  not  an  objective,  you  should  try  to  make  it  as  close 
as  possible  to  an  objective.  If  you  know  of  certain  performance 
conditions  or  criteria  they  should  be  specified  in  the  statement. 

The  importance  of  this  substep  cannot  be  overstated.  You  must  be 
positive  that  you  have  described  precisely  and  accurately  the  knowl¬ 
edge  the  student  needs  to  possess. 

In  our  example  "Install  CDU”  we  are  at  the  point  where  a  FORM  2 
must  be  prepared.  The  prepared  FORM  2  is  in  Figure  8  (page  32).  It 
should  be  recalled  that  the  only  step/activity  that  contained  a  potcui- 
tial  training  requirement  was  Step/Activity  3,  "Connect  aircraft 
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wiring  connector  32A  to  CDl'  connector  -I I  ,  then  secure  by  rot  iting 
counterclockwise.  Ikite:  this  cabU>  must  be  connected  first."  Tn 
identify  the  knowledge  associated  witli  the  step/activity  we  asked, 
"ffliat  does  a  person  need  to  know  in  order  to  perform  the  step/.icliv- 
ity?"  Then  we  followed  the  procedure  provided  above.  The  procedure 
indicated  that  the  student  had  to:  "locate  wiring  connector  12,\,"  and 
"locate  connector  J1  on  the  CDU."  These  potential  requirements  weri 
recorded  on  the  FORM  2,  Column  11.  Next  tlie  procedure  indicated  that 
the  student  had  to  recall  an  ordering — he  liad  to  recall  that  connei-tor 
32A  was  attached  first.  This  knowledge  was  also  recorded  on  the  FORM 


having  identified  tlie  knowledge  for  tlie  step/activity,  the  ni-xl 
operation  is  to  identify  the  skills  associated  wit)i  tlie  step/activity. 

To  identify  the  skills  all  you  need  to  do  is  ask  yourself  tlie 
following  question: 


Wiiat  manipulations  or  movements  are  required  to 
successfully  complete  tlie  step/activity? 


To  answer  this  question  follow  tlie  procedure  below: 

A.  Examine  the  "verbs"  in  the  step/activity  statement.  The 
verbs  usually  indicate  physical  movement. 

B.  Ask  yourself — Does  the  step/activity  involve: 

1.  Coordination  between  limbs? 

2.  Quick  movements  to  stimuli  or  inputs? 

3.  Special  strengths,  endurance,  or  balance? 

In  our  example,  the  only  skills  are:  " Conner t  cable  and  secure  cable 
with  connector  by  rotating  locking  ring  counterclockwise."  These 
skills  are  also  recorded  on  FORM  2,  Figure  8  (page  32). 

You  now  liave  identified  the  skills  and  knowledge  associated  witli 
tile  steps/activities.  Your  next  task  is  to  identify  tlie  skills  and 
knowledge  associated  witli  the  total  task.  To  identify  the  knowledge 
ask  yourself: 
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Considerin';  the  task  as  <;  wiiole,  is  there  any 
additional  knowledge  not  rL  (' lee  »;<  d  in  each  step/ 
activity? 

To  answer  this  question  ask  yourself  the  following  questions: 

A.  Does  the  student  have  to  recall  the  steps/activities  in 
their  proper  order?  If  "Yes,"  you  will  need  to  write  a 
knowledge  indicating  tliis.  If  a  clearly  written  TO 
exists,  tlien  tlie  student  will  not  have  to  recall  any  of 
the  steps/activitics  from  memory.  If  "Integration  only" 
is  cliecked,  then  a  knowledge  statement  needs  to  be 
prepared  for  tliis  integration. 

B.  Are  there  any  concepts  or  j^rinciples  that  must  he  known  to 
perforin  all  the  steps/activities?  If  "Yes,"  wliat  are 
they?  For  example,  the  student  night  need  to  know  tlie 
results  of  the  task's  impact  upon  other  tasks,  or  have  to 
know  when  this  task  Is  performed  In  relation  to  other 
tasks . 

C.  Is  there  any  special  relationship  between  the 
steps/activities  within  the  task?  For  example,  is 
step/activity  X  dependent  upon  step/activity  Y? 

In  our  example,  "Install  CDL',"  the  only  total  task  knowledge 
is — "Identify  tlie  steps/activities  in  the  TO  involved  in  installing 
the  CDll."  The  knowledge  was  not  written  as  a  recall  because  the  TO 
for  this  task  is  clear;  the  performer  doesn't  need  to  recall  tlie 
steps/activities,  since  they  are  provided  in  the  TO.  Tliis  knowledge 
has  also  been  recorded  on  the  prepared  FORM  2  (Figure  8,  page  32). 

Your  last  operation  in  identifying  skills  and  knowledge  is  to 
identify  any  skills  associated  with  the  task  as  a  whole.  To  identify 
these  skills  ask  yourself: 


Does  the  task,  as  a  whole,  require  any  movement  or 
manipulation  related  to  all  the  steps/activities? 


To  answer  the  question,  follow  the  procedure  below: 
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A.  Oetermlne  if  the  task,  as  a  wliolo,  must  be  performed  in  an 
awkward  position.  For  example,  if  tlie  task,  as  a  whole, 
must  be  performed  in  cramped  quarters,  you  should  write  a 
skill  statement  such  as — "Perform  steps/activities  to 
install  Cnp  in  restricted  quarters." 

B.  Ask  yourself — Does  the  task,  as  a  wliole,  contain  any 
special  conditions  requiring  balance,  strength,  and/or 
coordination? 

C.  If  the  task  is  "new"  (indicated  by  a  clieck  Column  11a  of 
FORM  1),  then  write  a  statement  indicating  the  task,  as  a 
whole,  must  be  performed  by  the  student. 

In  our  example,  "Install  CDF,"  there  are  no  wliole  task  skills  that 
need  to  be  considered.  The  task  is  not  performed  in  cramped  quarters 
and  no  balance,  strength,  or  coordination  activities  exist.  In 
addition,  the  task  is  not  new. 

You  have  now  completed  Substep  3;  that  is,  you  liave  identified 
all  the  skills  and  knowledge  associated  with  the  task  as  a  whole,  and 
you  have  identified  all  the  skills  and  knowledge  associated  with  each 
step/activity.  You  sliould  have  written  a  skill  and/or  knowledge 
statement  to  account  for  each  check  in  Column  11  of  FORM  1.  If  there 
is  not  such  a  correspondence,  then  you  have  missed  something  and  you 
should  carefully  review  your  FORM  2. 


Substep  4.  Select  the  Skills  and  Knowledge  to  be  Taught 


Now  that  you  have  identified  all  the  skills  and  knowledge 
associated  with  the  task,  you  are  ready  to  decide  whicli  skills  and 
knowledge  should  be  included  in  your  training  program.  It  is  possible 
that  some  of  the  skills  and  knowledge  you  have  Identified  are  already 
known  by  the  target  population.  Tlius  your  task  is  to  identify  which 
skills  and  knowledge  need  to  be  included  and  which  skills  and  knowl¬ 
edge  can  be  eliminated  from  your  training  program.  It  is  in  this 
substep  that  you  determine  the  training  requirements. 

To  decide  which  skills  and  knowledge  should  be  taught  follow  the 
procedures  in  Figure  9  (page  36).  This  flow  chart  asks  you  specific 
questions  about  each  skill  and  knowledge.  A  "Yes"  answer  to  any  of 
the  questions  Indicates  that  the  particular  skill  or  knowledge  must  be 
included  in  your  training  program.  A  "No"  answer  to  all  ttie  questions 
Indicates  that  the  skill  or  knowledge  can  be  eliminated  from  furtlier 
consideration. 
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iOENTIFYINC  SKILLS  AND  KMOWLEOGES  TO  BE  TAUGHT 
COLUMN  12  OF  FORM  2 


Ttifnl  i  I  V 1  Skills  diM  Knowlo.i^o  to  Do  Tiuj)jiu 
(\)ltinin  1.’  ol  FORM  2 
Ih 


rs^. 


Tl\e  questions  asked  are: 


A.  Is  tlie  skil  L/knowledge  new  to  tlie  students?  A  "Yes" 
indicates  that  the  skill  or  knowledge  must  be  included  in 
your  training  program.  A  "No"  answer  directs  you  to  the 
next  question. 

B.  Is  there  an  unusual  condition  attached  to  the  skill  or 
knowledge?  If  tlie  skill  or  knowledge  is  not  new  then  it 
may  have  an  unusual  condition  requiring  inclusion  of  the 
skill  or  knowledge  in  your  program. 

C.  Is  there  a  new  criterion  of  performance?  Rven  tliough  the 
skill  or  knowledge  is  not  new  it  may  contain  a  more 
restrictive  criterion  than  the  student  luis  mastered  in  the 
past.  For  example,  "Recall  the  steps/activities  to 
install  COU  in  two  (2)  minutes  ratlier  than  five  (5) 
minutes." 

D.  Is  there  tlie  possibility  of  negative  transfer?  The  skill 
or  knowledge  may  require  the  student  relearn  a  previously 
learned  fact.  For  example,  "Attach  cable  A  before  cable 
B." 

F.  Does  the  skill  or  knowledge  require  the  use  of  a  new  tool 
or  support  equipment?  If  "Yes"  then  the  skill  or 
knowledge  must  be  included  in  your  training. 

Document  your  answers  to  the  questions  In  the  appropriate  spaces  on 
FORM  2  (Column  12).  If  there  are  no  checks  in  a  given  row  (for  a 
particular  skill  or  knowledge),  ttien  no  training  requirement  exists. 

If  this  is  the  case,  place  a  clieck  in  tlie  "No  Training  Requirement" 
Column. 

Let's  Illustrate  the  use  of  the  flow  chart  by  continuing  <nir 
example.  The  completed  FORM  2  is’  in  Figure  10  (page  38).  The  first 
two  entries  "Locate  connector  32A"  and  "Locate  connector  .11"  were 
determined  to  be  new  to  tlie  student.  The  next  knowledge,  "recall 
order  of  the  connections"  was  also  determined  to  be  new.  In  addition, 
it  also  contained  an  instance  of  potential  negative  transfer.  Thus, 
the  appropriate  column  on  FORM  2  was  checked.  The  next  item,  a  skill, 
"attach  and  secure  connector"  was  determined  not  to  be  new  or  involve 
unusual  conditions,  unusual  criteria,  chances  for  negative  transfer, 
or  now  tools  or  equipment.  Since  no  column  was  checked,  the  skill  was 
determined  not  to  be  a  training  requirement,  and  the  "None"  (no 
training  requirement)  coltmn  was  checked.  The  last  knowledge',  a  whole 
task  knowledge,  "Identify  CDU  installation  steps/activities  in  TO," 
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was  determined  to  be  new  and  thus  was  identified  as  a  trainirij; 
requirement. 

When  a  skill  or  knowledge  lias  been  identified  as  a  tr;iining 
requirement,  it  is  then  classified  according  to  the  taxonomy  on  page 
22.  Table  2  presents  the  taxonomic  groupings,  their  associated 
three-letter  codes  and  sample  verb  lists.  F.xar.iples  and  desc  r  ijit  ions 
of  each  category  are  given  as  well.  For  the  present  example,  the  verb 
lists  were  used  to  determine  how  to  classify  eaiii  skill  or  knowledge 
requirement,  then  the  appropriate  taxonomic  codes  were  entered  under 
Column  13  on  FORM  2  (Figure  10,  page  38). 

As  you  become  familiar  with  the  flow  chart  used  to  determine 
training  requirements,  you  miglit  find  it  reasonable  to  combine  this 
substep  with  the  previous  subste|).  That  is,  you  might  find  it 
appropriate  to  list  on  the  FORM  2  only  those  skills  and  knowledge 
which  meet  the  criteria  specified  in  the  flow  chart;  i.e.,  to  list 
only  the  skills  and  knowledge  which  would  be  training  requirements. 


Special  Directions  for  Troubleslioot  i ng  Tasks 


Tasks  involving  troubleshooting  reqviire  special  consideration. 

The  approach  used  for  analyzing  and  documenting  those  tasks  differs 
from  the  general  approach  described  in  other  sections  of  Step  3. 
Troubleshooting  tasks  nay  involve  many  steps,  witii  the  order  and 
inclusion  of  the  steps  directly  dependent  upon  the  ontcome  of  in'evious 
steps.  Usually  tlie  troubleshooting  task  is  represented  as  a  whole  in 
a  logic  tree,  whicli  depicts  tiie  branclung  of  steps  contingent  on 
various  outcomes  or  decisions.  Decision  tree  documentation  is 
discussed  in  AFl’  50-58  (Volume  11,  Chapter  2,  pages  2-23  to  2-27).  In 
analyzing  troubleshooting  tasks,  a  logic  tree  sltould  alw’a\’s  be 
appended  to  FORM  1.  If  such  a  tree  does  not  already  exist,  then  VkUi 
should  construct  one,  following  the  procedures  in  AFP  50-58. 

When  you  have  identified  a  troubleshooting,  task  as  a  Job  require¬ 
ment,  ttie  analysis  of  tlic  task  into  steps/activities  can  become  rather 
complex.  Isolating  a  malfunction  is  usually  accomplished  using  the 
split-half  technique.  Fssentially,  questions  are  asked  or  tests  are 
performed  which  eliminate  half  of  the  available  alternatives.  Succes¬ 
sive  tests  and  questions  continue  to  subdivide  the  population  of 
components  which  may  be  responsible  for  tlie  malfunction.  This  process 
can  be  difficult  to  document. 


A  lengthy  list  of  steps  and  activities  may  be  generated  if  you 
were  to  represent  all  the  branches  of  a  task's  troubleshooting  logic 


t  roc  ill  your  l.isk  an.ilvsis.  Instead,  yon  nay  want  tn  a  ‘.iihsit 

of  the  possihK'  na  1  f  uin- L  i  ons  aiii!  list  oiilv  lIiosl-  sli;>s  or  arlivitios 
related  to  Ldeil  t  i  1  y  i  11;'  this  subset  ,  unl.'ss,  of  emirse  ,  the  svsle;-: 
Jiayiiosis  is  jn-r  form'd  h\'  eonjinl  iT-dri  ven  test  eijuij'neiU.  lii  such  ,i 

ease,  all  possible'  na  1  f  une  t  i  .>n  s  slunild  he  iiu'luded  aiul  1  lu  sludcsil 
should  be  iustriu'te'd  in  the  operation  of  tin-  e<pi  i  piunt . 

Ident i f y  Ma 1 f une t i ons 

hlien  select  Ini;  a  subset  of  nallunetions  you  should  chose  a 
re 'presen  t  .1 L  i  ve  sanplt'.  Soni'  eons  i  de  ra  t  ions  to  yuidi'  you  etioiee  ire 
listi'e!  lie  re.  You  should  se  K'c  t  'la  I  t  unt' t  i  ons  -.eb,  ieh: 

1.  ('e'eur  frequently. 

2.  Are'  diffie'ult  to  ditoe't. 

d.  Ha'.’e  the'  strin;;e'nt  tim  ,i:id  ,  i  re-.:u  i  r'."  len  L  s  assoei  ite-d 

ivlth  their  isol.ttio'i. 

a.  Incltide  a  re |iresentat  i ve  jtreuip  of  sysie"-!  parts  and 
components. 

3.  Cover  all  of  the  main  eieeision  petints  in  the  logic  trt'e. 

data  should  be  available  fri.im  the  manufacturer  or  test  personne'l 
re;gardLn;.;  the  most  probable  malfunctions.  tlopefully  the  list  of 
s  teps/ac  t  i  vi  t  ios  tliat  is  g.enerated  followinp,  these  guidelines  will 
limit  the  redundancy  appearin;;  in  Column  10  of  KtlRM  1. 

Identify  Steps/ Ac t ivi t ies 

To  identify  the'  s  te'ps/ac  t  i  vi  t  ies  itf  the  task  for  the  s.imple  of 
malfunctions  you  have  selected,  use  the  guidelines  in  Substep  1  on 
I’age  21. 

Once  the  steps/activities  of  the  malfunction  task  liave  been  ielen 
tified,  screen  them  for  training  ret)niri'monts  usiiy,;  the  flow  chart  em 
Figpire  3  (pag.e  21).  document  voiir  decision  in  Column  11  of  FCHM  1. 

Ident 1 fy  Skill s/ Knowledge 

The  next  step  in  the  analysis  proeedure  is  to  idi'ntily  the  skill 
and  knowledge  required  for  successfully  performing,  the  sti'ps/aet  i  v- 
ilies  cl.,  lifted  as  training,  requirements.  There  tri'  now  two  options 
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i>|iL'n  Li>  you.  You  nusl  Jouidc'  il  you  wisli  lo  train  sluclf'.ts  onl,-  in 
Lho  priuauiur.i  I  loinition  aiul/or  i  iloui  i  l  i  mi  i  i  on  oi  sj.o.ifio  r.iliun,- 
Lions  or  it  you  prefor  to  tmioli  systi-n  tlioor;.  as  an  uljimct  to  iaulL 
isolation.  Tliis  di.‘cisiun  aU  1  I  dira-ctly  clotorniiii-  tin-  tvpos  oi  stills 
ami  knovs'l  od;;,-  tliat  you  later  id>.nUiiy,  and  will  'near  i  strony, 
inriuenee  on  the  type  o!  trainin’,  that  you  develop. 

Teaehin);  t  rouh  1  eslmot  i  n;’,  theory  will  reipiiri-  t'n  sLudi-iUs  t" 
learn  basie  s>’ s  t  era/ suliss’ s  t  e:  "i  iirineiples  ni  ojuration,  as  'Wi  1  1  as  -ii  : 
a  knowledyi-  oi  system  eoi.iponen  t  s ,  to  yuidi’  t'.e  elioim-  ot  a  strat.  .'v 
tor  fault  isolation.  in  eontrast,  teaeiiin;;  students  the  pr.ieed.ures  t 
locate  the  source  ot  a  nalfunction  necess  i  t  a  t .  s  little  trainin.;  in 
system  theory,  as  a  we  1 1 -v^'r  i  t  t  en  in  can  proviiie  most  ot  tlw 
information  needetl  to  perform  the  troublesl  'Otiii;;  t.ish.. 

If  you  cliose  to  teach  t  rouhleshoot  i  n,a  only  as  ma  1  f  ur.  •  t  io-i  i.'an- 
tificatlon  and  isolation  (merely  an  exin-ution  of  tla-  i'm),  tiii  n  tht 
identification  of  skills  and  knowledyp-  will  lie  different  :  rom  that 
required  for  learnin;,;  troubleshciot  in,\;  from  a  svste.i  tiaor.’  perst’m’- 
tive.  Tile  need  to  recall  facts  or  pr  ine  I  ji]  es  will  s<.‘lilor  ap-H’ ar  in 
your  list.  In  ftict,  the  skill  and  knowlmiee  list  m.ty  be  I'piilc  short, 
if  the  TO  is  well  written. 

Ask  yourself  the  I'ollowinjt  puesti-nis  to  identity  the  knowl i.'d,c,e 
required  to  perform  e<uh  s  tt  n/ai- 1 1  v  i  t  y : 

A.  Is  the  '10  clearly  written?  If  not,  specify  as  a  IniowK’i.yn 
requirement  any  additional  i  n  f  ort.iat  ion  you  fool  tlv' 
student  needs  to  I’lake  decisions.  This  includes  knowin.v, 
what  to  do  and  in  t.'hat  sequeiua  ,  kno’win;;  what  to  look  for 
and  beinit  able  to  recoftni /.e  a  siyn  of  a  n.i  1  f  une  L  i  iin . 

S,  Does  the  student  havi'  to  locate./ ideiit  i  fy  any  components, 
parts,  or  eipi'pnent?  Does  tlie  student  liave  to  intL‘rprt.'t 
scliematic  or  wirini;  dia.arar.i? 

C.  Does  the  studmit  liave  to  discriminate  between  objects, 
signals,  or  events?  is  a  Judpj.ient  required  to  determine 
if  a  given  reading  is  witliin  tolerance  limits?  .\re  line 
discriminations  re<iuired  when  inspectin.;  eomponents? 

D.  Does  the  student  liave  to  use  a  rule  to  complete  tiu 
step/activity? 

Several  steps  may  rely  on  tlie  sane  underlying  knowledg.e)  -"id  t  h  i 
knowied;',e  need  only  be  listed  once  in  Column  11  v)f  I■'<'R11  ?,  H,  ',ure  I 
reference  all  of  the  steps  or  activities  rt'quiriiig  this  knowledy.e. 


To  identifv  Llie  skills  ;issoc  i.iti-d  with  tlio  troubleshoot  i  n;;  pr'icedures  , 
examine  the  verbs  in  ttie  step/activity  statement  and  ask  yourself  the 
following  questions: 

A.  What  skills  are  required  to  set  up  tc'St  equipi.ien  t  ;  (i.e., 
connect,  calibrate,  adjust,  select  tile  function  and  range, 
prime  equipment  controls)  to  obtain  accurate  and  reliable 
readings? 

B.  Wliat  tool  skills  are  needed  to  gain  access  to  test  points? 

C.  Are  there  any  coordination,  timing,  strength,  or  balance 
skills  required? 

Now  ask  youself  tlie  questions  appearing  on  pages  34  and  35  to 
prompt  the  identification  of  skills  and  knowledge  associated  with  the 
task  as  a  whole.  Once  you  liave  done  tliis,  you  will  luive  identified 
all  the  skills  and  knowledge  involved  in  following  the  trouble¬ 
shooting  procedure  documented  in  the  TO. 

If  you  opt  to  teacli  troubleshooting  from  a  system  theory  perspec¬ 
tive  you  will  have  to  identify  additional  knowledge  requirements 
related  to  facts  and  principles  underlying  the  operation  of  the 
system.  To  identify  tliese  knowledge  requirements,  consider  the 
following; 

A.  Think  of  the  functions  of  the  system  components  involved 
in  this  task.  Will  a  factual  knowledge  of  which 
components  are  responsible  for  what  functions  aid  the 
student  in  performing  tlie  troubleshooting  activities? 

Where  this  is  the  case,  document  tlie  requirer.ents  in 
Column  11  of  FORM  2. 

B.  A  basic  concept  of  logical  troubleshooting  is  that  the 
prop( r  operation  of  a  system  component  depends  upon  proper 
Inputs  from  otlier  systems  or  otlier  components  witliin  tlie 
same  system.  What  knowledge  should  tlie  student  have  about 
system  element  interrelationships?  Wliich  input/output 
relationships  should  the  student  know?  (Do  you  want  the 
student  to  know  whether  system  components  are  wired  in 
series  or  parallel?) 

C.  Does  the  student  need  to  know  the  capabilities  or 
limitations  of  test  equipment  (set-up  time,  commor,  errors, 
precision  limitation)? 

D.  Does  the  student  need  to  apply  a  knowledge  of  svstem  flov.' 
to  find  components  "upstream”  or  "downstream"  of  a  given 
component,  and  use  test  results  to  identify  additional 
"good"  or  "bad"  components? 
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K.  What  rules  or  prineiples  giiiile  eoniponent  operation  in  the 
system  task  being  analyzed  (such  as  Olim's  law)? 

When  you  are  certain  tl>at  yon  luive  identified  all  ttie  skills  and 
knowledge  for  either  approach  to  teacliing  troubleshooting,  tlien  screen 
the  list  for  training  requirements.  I'se  the  |>rocedure  outlined  in 
Substep  4  (jiage  34). 

r.xample 

An  example  of  troubleslioot i ng  step/activity  and  skill/knowledge 
identification  has  been  iireiiared.  The  example  involves  the  t'xhaust 
nozzle  of  a  jet  engine  system.  Two  troubleslioot  ing  tasks  were  taki-n 
iron  the  decision  tree:  "Troubl  e'shoot  hxhaust  Nozzle  Actuator"  and 
"Troubleshoot  Kxhaust  Nozzle  Indic.itor."  These  were  selected  based  on 
tile  fref|uency  of  malfunctions  in  the  actuator  and  indicator  comjio- 
nents.  Steps  and  activities  for  these  two  tasks  apjiear  on  the  FWKMs  1 
in  Figures  11  and  12,  pages  -'44  to  49.  Training  riuju  i  rements  were 
determined  by  using,  th<.‘  flow  ih.irt  provided  in  Kigurt'  3  (page  23). 

The  decision  was  made  to  identify  skills  and  knowledge  associated 
with  the  isolation  of  ma  1  t'unct  ions  in  these  spi'cific  comininents  only; 
system  tlieory  will  not  he  taught.  The  skills/knowledge  are  identified 
on  the  FOKMs  2  in  Figures  13  and  14  (pages  3i'  to  32).  Training 
requirements  were  determined  by  using,  the  proci-dure  described  in 
Substep  4  (see  Figure  9,  pa.ge  3(->).  T.ixonomic  codes  ,ire  listed  for 
skills  and  knovsiledge  determined  to  be  training  requirements. 


Concluding  Remarks 

This  step,  (Ileti-rmine  Tr, lining  Ui-qu  i  rement  s ) ,  is  complicati'd  and 
involved.  If  you  have  not  stateil  llu’  skills  and  knowled.ge  correct  Iv 
or  if  you  have  not  identitied  all  the  skills  ,md  knowledge,  then  your 
tr, lining  program  will  he  ina  ppropr  i  ,tt  i-  or  incomplete.  Your  students 
will  leave  the  course  i  1  1 -jirepareil  to  do  the  job. 

Although  the  proeedures  .ibove  hi- 1  p  you  to  determine  training, 
retpi  i  rei  len  t  s ,  the  procedures  are  not  ciimplelelv  devoid  of  analvtic.il 
judgments.  Many  of  the  decisions  made  in  this  step  are  dependent  upon 
your  expertise,  your  knowledge  of  the  maintenance  requirements,  your 
knowledge  of  the  target  population,  and  your  knowledge  of  how  people 
learn . 


Figure  11.  FORM  1  Fxainple,  Task  XX-I'Snl 


Form  1 


FORM  1  Example,  Task  XX-TSOl  (Continued) 
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Figure  ]2.  FORM  1  Kx.inple,  Tusk  XX-TS02  (  Cont  i  nuerl ) 
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FiguT'-  1'5.  FORM  '^r»»iii3ii*snoot  F.x.irtipl-- 


□  step 

□  step 

□  step 
■  step 

□  step 

□  step 

□  step 

□  step 

□  step 

□  step 

□  step 

□  step 

□  step 


1  Identify  System  Maintenance  Requirements 

2  Identify  Characteristics  of  the  Target  Population 

3  Determine  Training  Requirements 

4  Determine  the  Type  of  Technical  Training  Materials  Required 

5  Sequence  Skills  and  Knowledge  (Utilization  Plan) 

6  Identify  Fidelity  and  Simulated  Features 

7  Select  Instructional  Features 

8  Prepare  ISD  Specification 

9  Identify  Method 

10  Prepare  Course  Control  Documents  (CCD'S) 

1 1  Prepare  Instructional  Materials  and  Tests 

12  Validate  Instruction 

13/14  Conduct  Training  and  Evaluate  Training 
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STEP  4.  DETERMIN’IN’C  THE  TYPE  OK  TECHNICAL 
TR.A1N1NG  MATERIALS  REQUIRED 


Now  that  you  have  identified  the  skills  and  kno^^;ledRe  to  he 
Included  in  your  training  program,  you  must  decide  how  these  skills  and 
knowledge  can  best  be  acquired  by  the  students.  Some  skills  .and 
knowledge  may  need  to  be  practiced  on  Itardware,  while  otlier  skills  and 
knowledge  can  bo  acquired  tlirough  tlie  use  of  visual  aids,  printed 
materials,  or  computer  assisted  Instruction. 

In  tills  step  a  procedure  is  presented  for  identifying  those  skills 
and  knowledge  that  must  be  taught  using  some  sort  of  hardware  (such  as 
a  simulator,  a  mockup,  or  actual  equipment).  This  is  a  major  decision, 
which  greatly  influences  your  training  program.  The  procedure  pre¬ 
sented  is  an  initial  separation  of  the  training  requirements  into  two 
groups.  As  you  progress  through  later  steps,  the  media  designated  for 
teaching  a  particular  skill  or  knowledge  may  change. 

This  decision  is  made  in  the  3306th  Procedural  Handbook  (Chapter 
2,  pages  53  to  56)  by  asking  a  set  of  questions.  Tlie  le.iding  question 
asks  whether  hands-on  practice  on  hardware  is  required.  The  approach 
suggested  below  helps  you  to  answer  this  question  by  asking  a  set  of 
related  questions.  The  answers  to  the  questions  determine  if  hands-on 
practice  is  required  for  training  a  given  skill  or  knowledge. 

Also  in  tills  step  you  will  make  a  media  selection  for  those  skills 
and  knowledge  that  do  not  require  hardware.  This  initial  selection 
should  be  considered  only  tentative.  As  you  progress  through  the  rest 
of  the  steps  in  the  procedures,  the  media  ..lass  selected  for  a  given 
skill  or  knowledge  may  change. 

The  substeps  involved  in  this  step  are: 

Substep  1.  Identifying  Skills  and  Knowledge  Requiring 
Practice  on  Hardware 

Substep  2.  Select  Media  for  the  Remaining  Skills  and 
Knowledge 


These  two  substeps  are  discussed  in  greater  detail  below. 


SubsiiL'ii  1.  Idc'ntil'y  Ski  1 1  s  and  Knowl  i-d>,c‘ 
l\equirln,L;  l*ractii-f  on  Hardwaro 

Once  the  trainini',  reiiui  ri'i:i>-nl  lias  boon  idonl  i  f  ii-d ,  U  hor.irus 
necessary  for  you  to  dL'ti'mi  ne  whetiier  or  not  nractico  on  hardwaia  is 
required.  Essentially,  you  nust  isk  yourself  questions  ret.i  rd  i  a;,;  tbe 
difficulty  of  skill  and  knowled>;e  acquisition  and  execution,  the 
importance  of  liardware  cues  for  per  f ornance ,  and  the  criteri.i  and 
conditions  of  performance. 

The  entire  practice  decision  process  has  been  outlined  in  a  flow 
chart  format  (see  Figure  lo,  page  bb).  The  right- hand  side  of  the  flow 
chart  provides  an  explanation  of  liow  each  decision  is  made,  and 
contains  of  a  series  of  subqnest ions .  A  "Yes"  answer  to  any  subijues- 
tion  indicates  a  "Yes"  answer  to  the  major  question  being  asked.  Each, 
decision  corresponds  to  a  column  under  Item  14  on  FORM  2.  Folloioing 
the  dashed  lines  in  the  flow  chart  will  provide  a  coni'lete  docuiien- 
tation  of  the  decision  process;  it  will  force  you  to  ask  every  question 
in  the  flow  chart. 

The  following  considerations  are  used  to  guide  you  in  identifying 
skills  and  knowledge  requiring  practice  on  hardware: 

A.  Is  the  skill  or  knowledge  difficult  to  execute?  If  it  is 
difficult  to  execute  it  is  undoubtedly  also  difficult  to 
acquire  without  some  type  of  hands-on  practice.  Skills 
that  involve  precise  adjustment  or  complex  actions  (for 
example,  lengthy  procedures)  ar.;  good  examples  of  training 
requirements  requiring  practice  on  hardware  devices. 

B.  Is  the  display  of  the  skill  or  knowledge  required  under 
unusual  circumstances,  such  as  a  noisy  or  limited  access 
environment?  If  so,  these  conditions  warrant  practice  of 
the  skill  or  knowledge  on  hardware  of  some  type  where  tlie 
environment  approximates  the  real  job  environment. 

C.  Are  the  timing  or  the  error  criteria  so  strict  as  to  require 
experience  performing  that  task  on  equipment?  That  is, 
stringent  criteria  may  be  difficult  to  achieve  unless 
practice  on  hardware  is  provided. 

D.  Does  the  operator  receive  feedback  from  the  equipment?  You 
should  consider  those  instances  where  visual,  tactual,  or 
auditory  cues  from  the  hardware  are  critical.  Those  skills 
or  knowledge  that  require  feedback  from  the  hardware  should 
be  practiced  on  hardware. 

E.  Are  new/iuodif led  support  tools  or  test  equipment  used  to 
execute  the  skills  or  knowledge?  If  yes,  then  the  student 
will  need  to  practice  using  the  tools  and  equipment. 


lOENUfVlNG  SKILLS  AND  KNOWLEDGES  TO  BE  TAUGHT  ON  A  TRAINING  DEVICE 
COLUMN  14  OF  FORM  2 


OtCtStON  LOGIC 


!■'•  Ai'i'  tlK'  iMiisi'iiiuMiii's  1)1  i  iiaci.’ ii  r.i  Hi-  |)i‘r  I  nraain'i-  in 

1  ii'ns  III  pi'i'sonal  in'j\irv  or  i-iju  i  j)pu-iu  (laruisif?  li  linn 

a  Hood  tor  prar  tin'  on,  hardv^'am  sco-is  indiralid.  Mowcvnr, 
liip,!i  i‘<,ii  i  pnt'iU  dapiaj^i-  proba h i  I  i  I y  !.■>;,•  ]  hJi.h  rli^.  usi-  ot 
actual  ci|u  i  jinoiit  in  yoiir  traiiiiny,. 

ti.  l.'liat  is  till'  1  riaiuoiKv  oi  task  pi- r  1  ornaiKs- ?  A  p.irtu'ular 
skill  or  laioi.'l  i  -riy  kn  po r  T o r p.m d  so  t  roipiini L  1  y  or 
involve  such  a  lar.tc  anouul  ot  Line  on  the  job  that 
suhst.iiUial  pracLici'  on  hard.ware  will  lead  to  yrtsitly 
iiijiroveil  i' t' t’ i c  i i- ui- v .  Additionally,  you  should  consider 
instances  where  tin'  actual  occ.isions  retjuiring  this 
perlornance  on  the  job  are  so  infrequent  that  some  type  of 
practice  experience  is  necessary  to  insure  correct 
performance  at  those  times  (an  example  is  an  emergency 
procedure).  He  careful  not  to  include  those  skills  .and 
knt)wledge  requiring  only  rninimal  practice  of  a  superficial 
nature  in  this  category,  such  as  listing  steps  of  a 
frequently  required  checkout  procedure.  Alternate  respoitse 
media  may  be  .able  to  meet  such  tr.aining  requirements. 

h.  A  "Yes"  to  any  of  the  above  considerations  ru'.ins  training 
liardware  of  some  type  is  neealed.  If  nont>  of  tlie  above 
considerations  have  led  to  a  training  hardware  decision 
(all  answers  were  "No")  for  that  skill  or  knowledge 
requirement,  then  follow  the  procedure  outlined  in  the  next 
substep  for  selecting  an  alternate  media  class. 

An  example  utilizing,  the  procedure  in  Substep  1  has  been  pro¬ 
vided  for  you  and  is  documented  on  a  FOR.M  2  (see  Figure  lb,  page  58). 

A  task  ("Remove  and  recil.iee  power  assembly")  has  been  analyzed  into 
three  skill  requirements.  Only  one  of  these  skills,  "Disconnect  power 
cable,"  is  a  training  requirement.  To  determine  if  practice  on 
hardware  is  needed,  the  questions  in  Figure  15,  page  5b  were  asl;ed. 

Tlie  skill  Is  not  difficult  and  does  not  take  place  under  unusual 
environmental  conditions,  so  Columns  i4a  and  I4b  were  left  blank. 

Tlierc  is,  however,  a  special  error  criterion  associated  with  performing 
this  .skill,  so  a  check  was  placed  In  Column  14c.  Since  the  connection 
is  tight,  a  screwdriver  must  be  used  to  force  the  connection  apart;  and 
care  must  be  exercised  not  to  damage  the  power  cable  in  the  process. 
Tliis  criterion  has  been  noted  by  the  skill  in  the  "Comments"  section 
(Column  17).  A  screwdriver  is  a  common  support  tool,  so  no  check 
appears  under  Column  e^  in  Item  14  (new  tool).  However,  since  the 
consequences  of  Improperly  performing  tills  skill  (that  is,  damaging  the 
cable)  is  quite  high  (a  possible  electrical  short),  Column  14f  was  also 
checked. 

Substop  2  would  be  skipped  in  this  example,  since  there  are  no 
remaining  skills  and  knowledge  requirements  for  which  media  must  be 
specified. 
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Substep  2.  Select  a  Media  Class  for  the 
Remaining  Skills  and  Knowledge 


The  above  substep  separated  your  skills  and  knowledge  into  two 
groups;  those  skills  and  knowledge  requiring  practice  on  hardware  and 
those  skills  and  knowledge  not  requiring  practice  on  hardware.  For 
each  skill  and  knowledge  training  requirement  not  requiring  practice  on 
hardware  you  must  decide  upon  the  most  appropriate  media  class  for 
presenting  the  material.  The  process  for  selecting  the  media  class  is 
summarized  in  a  flow  chart  Figure  17,  (page  60).  The  considerations 
involved  are  as  follows: 

A.  Decide  how  familiar  the  target  population  is  with  the 
material.  If  the  students  already  have  some  exposure  to 
the  area,  Still  Visuals,  Printed  Materials,  or  Computerized 
Instruction  are  appropriate. 

B.  Where  sound  is  not  presented.  Moving  Visuals  or  Still 
Visuals,  Printed  Materials,  and  Computerized  Instruction 
can  be  selected  depending  on  the  need  to  visually  display 
system  or  operator  movements. 

C.  If  sound  is  appropriate,  but  depiction  of  motion  is  not 
required,  the  Audio  class  is  selected.  If  visuals  will 
enhance  an  audio  presentation,  the  Sound/Still  Visual  class 
is  most  appropriate. 

D.  If  sound  and  motion  will  both  provide  relevant  system 
information  to  the  student,  the  Sound/Moving  Visual  class 
offers  the  best. 

Enter  the  three  letter  media  class  code  shown  in  Table  3  (page  61)  in 
Column  15  of  FORM  2  to  document  the  media  class  selected. 

K«.  'p  in  mind  that  these  media  classes  can  be  used  cooperatively  to 
present  material  in  more  than  one  fashion  for  learning  emphasis.  /Uso, 
consider  the  relative  cost  of  materials  and  availability  of  instruc¬ 
tors,  facilities,  and  equipment  in  making  a  selection  where  more  than 
one  media  class  seems  appropriate. 

Continuing  with  the  example  begun  earlier  in  Step  3,  "Installing 
the  CDU,"  it  can  be  seen  that  none  of  the  skills  and  knowledge  require¬ 
ments  identified  for  the  task  need  to  be  practiced  on  hardware  (that 
is,  none  of  the  answers  to  the  questions  in  Figure  15,  page  56,  were 
"Yes”).  As  such,  a  different  media  class  lias  been  selected,  using  the 
flow  chart  in  Figure  17  (page  60)  to  teach  each  of  the  training 
requirements  listed  on  the  FORM  2.  (The  completed  FORM  2  appears  in 
Figure  18,  page  62.)  "Locating  connector  32A  (and  Ji)"  requires  only  a 
visual  such  as  a  transparency,  since  no  display  of  motion  or  sound  Is 
necessary. 


SELECTION  OF  MEDIA  OTHER  THAN  HARDWARE 
COLUMN  15  OF  FORM  2 
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Figure’  17. 


Selection  of  Media  Other  Than  hardware 
Column  15  of  FORM  2 
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Table  3 
Media  Classes 


AUDIO 


PRINT 


(ADD) 

(PRT) 


Ta  pe 

Casse  t  to 

(;raphics* 
Manual/Job  Aids 
Programed  Text 
Tech  Order 


STILL  VISUAL 


(SVS) 


Transparenc ies 

Slides 

Filmstrips 


SOUND/STILL  VISUAL 


(SST) 


Sound/ SI ide 
Filmstrips 


f 


SOUND/HOVING  VISUAL  (SMO) 


Video  Tape 
Sound  Movie 
Television 


COMPUTER  ASSISTED  (CAl) 

INSTUCTION 


HARDWARE 


(HRD)  Models 

Cutaways 

Mockuj^s 

Trainers 

(Part  or  \>niole  Task) 
Animated  Panels 
Simulators 


^Graphics"  ll^clude  diagrams,  photos,  graphs,  charts,  maps. 
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FORM  2  Fx^'impio 


"Uecallinj',  the  order  of  connection"  can  be  presented  using  a  series  of 
still  visuals  (or  a  moving  visual).  In  this  manner,  a  model  for 
correct  performance  (attaching  32A  first)  can  be  presented.  Printt'd 
I'literial  was  selected  for  "Identifying  the  steps/activities  involved  in 
installing  tlie  CDU. "  The  actual  job  manual  (if  av.  ble)  could  serve 
tills  instructional  purpose. 

Having  selected  a  media  class,  choose  a  member  of  that  class  to 
use  in  teaching  the  skill  or  knowledge  under  consideration.  A  summary 
of  tile  media  classes  and  their  members  appears  in  Table  3  (page  hi). 
Additionally,  a  listing  of  the  advantages  and  disadvantages  of  various 
media  class  members  appears  in  Appendix  A.  These  can  aid  you  in  making 
your  final  media  selection  by  providing  information  regarding  each 
medium's  suitability  for  teacliing  certain  learning  objectives,  and 
relative  production  time/cost  estimates.  Keep  in  mind  that  media 
selection  is  still  a  somewhat  subjective  process  and  in  many  instances 
there  is  no  single  correct  selection;  media  selection  often  depends 
upon  personal  preference.  Refer  also  to  the  summary  of  media 
characteristics  provided  in  Al'P  50-58  (Volume  IV,  Chapter  5,  pages  5-8 
to  5-36)  as  an  additional  aid  in  making  your  choice. 

You  have  now  Identified  tiie  materials  to  be  used  in  training  tlic 
skill  and  knowledge  requirements. 
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□  STEP! 

□  STEP  2 

□  STEPS 

□  STEP  4 
■  STEPS 

□  STEPS 

□  STEP? 

□  STEPS 

□  STEPS 

□  STEP  10 

□  STEP  11 

□  STEP  12 

□  STEP  13/14 


Identify  System  Maintenance  Requirements 
Identify  Characteristics  of  the  Target  Population 
Determine  Training  Requirements 

Determine  the  Type  of  Technical  Training  Materials  Required 
Sequence  Skills  and  Knowledge  (Utilization  Plan) 

Identify  Fidelity  and  Simulated  Features 
‘lect  Instructional  Features 
Prepare  ISD  Specification 
Identify  Method 

Prepare  Course  Control  Documents  (CCD'S) 

Prepare  Instructional  Materials  and  Tests 
Validate  Instruction 

Conduct  Training  and  Evaluate  Training 
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STEP  5.  SEQUENCE  SKILLS  AND  KNOWLEDGE  (UTIL'.ZATION  PLAN) 


At  this  point  in  the  procedure  you  have  identified  the  skills  and 
knowledge  that  need  to  be  Included  in  your  training  program.  In 
addition,  you  have  identified  how  those  skills  and  knowledge  can  best 
be  acquired.  That  is,  you  have  identified  those  skills  and  knowledge 
that,  at  this  time  in  the  procedure,  appear  to  be  candidates  to  be 
acquired  on  some  sort  of  trainer.  Furthermore,  you  have  identified 
those  skills  and  knowledge  which  can  be  acquired  using  other  media 
(e.g.,  still  visuals,  printed  materials,  etc.). 

You  are  now  ready  to  sequence  your  skills  and  knowledge.  Sequenc¬ 
ing  the  skills  and  knowledge  will  help  you  to  detemlne  how  the  trainer 
will  be  used  within  the  training  environment  and  training  situation. 

How  the  trainer  (some  type  of  hardware)  will  be  used  in  your  training 
program.  Influences  how  the  trainer  should  be  designed.  Before  you  can 
accurately  describe  the  trainer  that  might  be  needed  in  your  training 
program,  you  must  have  a  rough  idea  of  where  in  your  training  program 
the  proposed  trainer  might  be  used.  A  rough  idea  of  this  can  be 
obtained  by  sequencing  the  skills  and  knowledge  to  be  included  in  your 
training  program. 

At  first  glance  you  might  Interpret  the  completion  of  this  step  as 
a  request  to  completely  design  the  entire  training  program.  However, 
that  is  not  the  intent  of  this  step.  In  both  AFP  50-58  and  the  3306th 
Procedural  Handbook  the  design  of  the  whole  training  program  is 
completed  last  or  at  least  later  in  the  process.  The  purpose  of  this 
step  is  to  roughly  design  the  training  program  (roiighly  sequence  tlie 
skills  and  knowledge)  and  only  in  enough  detail  to  get  an  idea  about 
how  and  when  the  trainer  is  to  be  used.  Thinking  about  the  sequence  of 
skills  and  knowledge  will  give  you  some  "feel"  for  the  hardware.  It  is 
inappropriate  to  design  the  hardware  or  trainer,  then  sequence  your 
skills  and  knowledge  around  the  designed  hardware. 

Starting  this  step  will  require  you  to  make  an  initial  assumption. 
As  you  continue  through  the  step  you  should  feel  free  to  alter  or 
change  this  Initial  assumption.  The  assumption  you  want  to  start  out 
with  is  .  .  .  you  now  have  a  trainer  to  teach  the  skills  and  knowledge 
identified  in  Step  4  as  requiring  some  sort  of  hardware.  From  this 
assumption  you  should  begin  to  tliink  about  how  the  trainer  might  be 
used  to  teach  those  skills  and  knowledge.  You  should  start  with  this 
assumption  unless  you  have  other  reasons  to  assume  differently;  for 
example,  that  you  will  have  two  trainers,  perhaps  one  trainer  for 
location  or  knowledge  and  another  for  skill  acquisition.  As  you  begin 
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to  sequence  tlie  skills  and  knowledge  you  sliould  get  a  feel  for  how  nany 
different  kinds  of  trainers  you  might  need,  as  well  as  what  those 
trainers  might  look  like.  In  addition,  as  your  focus  on  the  trainer  or 
hardware  becomes  sharper,  you  will  also  begin  to  get  a  "feel"  for  how 
the  trainer(s)  can  be  used. 

When  sequencing  the  skills  and  knowledge  and  tliinking  about  the 
trainer,  you  should  bring  to  bear  any  other  information  you  miglit  have, 
such  as: 

A.  TVie  training  environment  (e.g.,  the  classroom  size,  the 
possible  noise  level  within  the  classroom,  etc).  You 
should  only  consider  such  factors  as  these  if  they  are 
known.  If  they  are  unknown  you  may  elect  to  Ignore  such 
factors  or  make  some  assumptions  about  them.  If  you  make 
an  assumption  about  them,  you  should  document  tlie 
assumption  as  an  assumption.  That  is,  you  may  ignore  any 
classroom  environment  consideration,  get  an  idea  about  how 
and  when  the  trainer  will  be  used,  then  consider  how  tlie 
use  of  the  trainer  Influences  or  affects  the  design  of  the 
classroom. 

B.  Maximum  class  size  if  known  (the  size  of  the  class,  the 
number  of  students,  influences  the  design  of  the  trainer; 
e.g.,  if  the  trainer  is  Intended  to  be  used  for  demonstra¬ 
tion  purposes  and  the  maximum  number  of  students  who  need 
to  "see"  the  demonstration  is  large,  the  •  the  trainer  must 
be  designed  for  a  large  viewing  audienr  ). 

C.  The  number  of  students  who  will  use  the  trainer  during  any 
practice  situation.  For  example,  if  in  sequencing  the 
skills  and  knowledge  you  indicate  the  trainer  is  going  to 
be  used  for  students  to  practice  task  acquisition,  then  try 
to  determine  how  many  students  will  practice  at  the  same 
time. 

You  can  make  as  much  or  as  little  out  of  this  step  as  you  want  to, 
but  it  is  a  critical  step  in  the  procedure.  You  can  sequence  the 
skills  and  knowledge  mentally  or  you  can  document  the  desired  sequence 
using  the  worksheet  provided  in  this  section.  The  output  of  this  step 
should  be: 

A.  A  rough  idea  of  the  sequence  of  skills  and  knowledge. 

B.  An  initial  estimate  of  how  many  different  kinds  of  trainers 
might  be  needed  as  well  as  an  idea  of  how  those  trainers 
might  look  (given  any  environmental  considerations). 
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C.  A  rough  idea  of  how  the  trainer  or  trainers  will  be  used  to 
acquire  the  specified  skills  and  knowledge  (e.g.,  as  demon¬ 
stration  media  and  as  practice  media). 

!).  Tile  possible  reclassification  of  media  .elections;  e.q.,  as 
you  sequence  skills  and  knowledge  and  think  about  tlie 
trainer(s),  you  might  find  it  necessary  or  convenient  to 
reclassify  skills  and  knowledge,  originally  slotted  for 
acquisition  using  some  other  media,  to  acquisition  using 
the  trainer  (e.g.,  a  "Locate"  knowledge  night  have 
originally  been  assigned  a  slide  media,  hut  as  you  think 
about  the  sequence  and  the  trainer,  you  might  decide  tliat 
the  locate  heliavior  can  also  be  acquired  on  the  trainer). 

To  complete  this  step  tlic  procedure  specified  below  can  be 
followed : 

A.  Using  the  grouping  of  tasks  specified  in  Step  1,  and  the 
skills  and  knowledge  identified  on  the  FORMs  2,  try  to  form 
either  one  module  or  as  many  modules  as  required;  where  a 
module  is  defined  as  a  block  of  skills  and  knowledge  (AFP 
50-58).  Check  tills  initial  grouping  and  see  if  some  of  the 
skills  and  knowledge  are  common  across  groups.  If  there 
are  common  skills  and  knowledge,  consider  forming  a  module 
of  the  common  skills  and  knowledge  (AFP  50-58,  Volume  IV, 
Chapter  2,  pages  2-1  to  2-5,  offers  other  strategies). 

B.  For  each  module  write  a  terminal  objective.  That  is, 
Indicate  or  specify  what  the  student  is  expected  to  do  or 
learn  at  the  end  of  the  modulo. 

C.  Within  each  module  sequence  tlie  skills  and  knowledge;  i.e., 
determine  what  should  be  taught  first,  second,  etc.  You 
need  not  be  extremely  precise  in  this  initial  sequence;  you 
may  find  it  more  appealing  and  practical  to  identify  what 
is  taught  first  and  then  last.  Your  job  here  is  to 
identify  any  skills  and  knowledge  prerequisite  to  otlier 
skills  and  knowledge. 

D.  Examine  the  sequence  and  ask  -  " If  I  had  a  trainer  to  teach 
the  skills  and  knowledge  identified  in  Step  A  as  requiring 
some  sort  of  hardware,  how  would  I  structure  tlie  elass?" 
That  Is,  provide  a  scenario  of  how  the  class  would  be  con¬ 
ducted  to  reach  the  specified  terminal  objective,  .Again, 
you  need  not  be  extremely  precise  or  think  out  all  the 
details.  Your  concern  is  to  get  a  "feel"  for  the  possible 

of  the  trainer. 
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Once  you  have  the  scenario  in  mind,  ask  yourself  the 
following  questions: 

1.  Will  one  trainer  suffice,  or  would  two  or  more 
different  kinds  of  trainers  be  appropriate?  For 
example,  you  might  decide  that  one  trainer  for  whole 
task  performance  is  appropriate,  while  another  type 
of  trainer  might  be  appropriate  to  teach  students 
how  to  discriminate  between  different  classes  of 
signals . 

2.  Can  and  should  the  trainer  (as  currently  envisioned) 
be  used  for  demonstration  purposes?  The  answer  will 
be  dependent  upon  how  you  currently  envision  the 
trainer,  and  the  maximum  number  of  students  who  will 
view  the  demonstration  (if  known). 

3.  Is  there  anything  in  the  training  environment  that 
inhibits  using  the  trainer  as  currently  envisioned? 
Will  the  trainer  be  noisy?  V>Jill  the  anticipated 
trainer  be  too  large  for  the  training  environment 
(assuming  the  training  environment  is  known)?  Does 
the  trainer,  as  currently  envisioned,  require  the 
classroom  to  be  designed  in  a  certain  way  or  have 
any  special  features? 

4.  Will  students  use  the  trainer  to  practice  on?  If 
"Yes,"  how  many  students  can  use  the  trainer  at  one 
time?  If  "No,"  then  do  you  really  need  a  trainer? 

If  students  are  to  practice  on  the  trainer,  then  ask 
yourself  these  questions: 

Are  the  skills  and  knowledge  sequenced  such 
that  prerequisite  skills  and  knowledge  are 
acquired  before  the  practice  is  actually 
scheduled? 

If  a  student  uses  the  trainer  to  practice  a 
skill  acquisition,  then  what  will  the  other 
students  be  doing  while  the  one  or  two 
students  practice  on  the  trainer? 

5.  Can  skills  and  knowledge  which  are  originally 
assigned  to  a  non-hardware  media  now  be  acquired  on 
the  trainer  as  it  is  currently  envisioned?  If 
"Yes,"  note  the  skill  and  knowledge  media  class 
change  on  your  FORM  2. 

As  you  begin  to  answer  the  above  questions  or  at 
least  think  about  tliem,  you  should  perceive  more 
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sharply  what  ttie  trainer  will  look  like  and  how  it 
will  be  used.  This  initial  perception  may  change  as 
you  progress  through  the  remaining  steps,  but  at 
least  you  will  now  have  some  idea  of  liow  the  course 
will  be  organized,  and  particularly  how  the  trainer 
or  hardware  will  fit  into  the  course.  As  you  can 
see,  this  step  does  not  require  a  great  amount  of 
detailed  information.  The  purpose  of  this  step  is 
not  a  detailed  Plan  of  Instruction  (POI),  it  is  only 
designed  to  help  you  think  about  the  trainer  and  its 
use. 

6.  Document  the  module  (the  terminal  objective,  the 
sequence  of  skills  and  knowledge,  the  scenario, 
etc.).  To  document  the  module  you  can  use  tlie 
worksheet  provided  in  Figure  19  (page  70).  The 
procedures  for  completing  the  worksheet  are  provided 
below. 


Completion  of  the  Preliminary  Sequencing  Worksheet 

The  purpose  of  the  worksheet  is  to  document  your  initial  sequence 
scenario,  and  any  hardware  and  environmental  implications  that  resulted 
from  your  thinking  about  the  trainer  and  its  place  within  the  training 
program.  You  will  need  one  worksheet  for  each  module  you  liave  identi¬ 
fied.  A  block  by  block  description  of  how  the  worksheet  is  to  be 
completed  is  provided  below: 

Block  1.  Enter  your  initials. 

Block  2.  Enter  the  date  worksheet  is  being  completed. 

Block  3.  Enter  tlie  nodule  number  .md/or  a  descriptive  module 
title. 

Block  4.  Enter  the  task  numbers  which  the  module  discusses. 

Tliat  is,  enter  by  task  number  (Block  1  o:  FORM  1)  the 
tasks  whlcli  are  to  be  part  of  the  module. 

Block  5.  Write  a  terminal  objective  for  the  whole  module.  Be 
sure  to  specify  tlie  behavior  clearly  and  concisely. 
Also  be  sure  to  specify,  if  at  all  possible,  the 
conditions  under  whicli  the  criterion  hehavivir  is  to 
be  displayed,  as  well  as  the  criteria  for  successful 
performance. 


_ _  PRELIMINARY  SEQUENCIIMG  WORKSHEET 

INITIALS  1  3  module  NUMBER  AND/OR  TITLE 


Figure  19.  Preliminary  Sequencing  Worksiieot 


Block  6.  Ivritc  a  brief  scenario  of  what  will  happen  in  the 

module.  Be  sure  to  specify  what  tlie  student  will  be 
doing  in  the  module  and  briefly  describe  how  the 
module  is  structured.  You  need  not  go  into  detail, 
but  you  should  capture  the  flavor  of  the  module.  The 
scenario  should  concentrate  on  the  role  of  the 
trainer  (liow  the  trainer  will  be  used). 

Block  7.  Enter  the  skills  and  knowledge  in  their  proper 

sequence  (a  rough  sequence);  you  need  only  use  the 
skills  and  knowledge  reference  number  indicated  in 
your  FORMS  2. 

Block  8.  Enter  any  envi  roninental  implications  involving  the 
use  of  the  trainer  (e.g.,  if  the  classroom  environ¬ 
ment  is  known,  enter  <iny  size  limitations;  if  tlie 
environment  must  be  arranged  in  any  special  way  for 
the  trainer  to  work  in  the  desired  fashion,  enter  the 
arrangement;  enter  any  environmental  features  of  the 
classroom  -  if  known  -  which  would  place  restrictions 
on  the  trainer  or  its  use).  For  example,  if  you  feel 
that  the  trainer  is  going  to  be  heavy,  specify  that 
the  trainer  might  not  be  useable  on  the  second  floor. 
If  the  floor  loading  on  the  second  floor  is  inade¬ 
quate. 


Block  9.  Enter  any  hardware  implications  (such  as,  the  trainer 
will  be  used  for  demonstration  purposes,  or  the 
trainer  will  be  used  in  a  practice  situation 
involving  no  more  than  two  students,  or  two  trainers 
will  be  needed  one  for  this  and  one  for  that,  etc.). 


After  completing  this  step  you  will  be  in  a  position  to  start  designing 
your  hardware.  In  the  next  step  you  will  be  asked  to  decide  upon  the 
fidelity  level  of  the  hardware. 
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□ 

STEP  1 

Identify  System  Maintenance  Requirements 

□ 

STEP  2 

Identify  Characteristics  of  the  Target  Population 

□ 

STEPS 

Determine  Training  Requirements 

□ 

STEP  4 

Determine  the  Type  of  Technical  Training  Materials  Required 

□ 

STEPS 

Sequence  Skills  and  Knowledge  (Utilization  Plan) 

■ 

STEPS 

Identify  Fidelity  and  Simulated  Features 

□ 

STEP? 

Select  Instructional  Features 

□ 

STEPS 

Prepare  ISO  Specification 

□ 

STEP  9 

Identify  Method 

□ 

STEP  10 

Prepare  Course  Control  Documents  (CCD'S) 

□ 

STEP  1 1 

Prepare  Instructional  Materials  and  Tests 

□ 

STEP  12 

Validate  Instruction 

□ 

STEP  13/14 

Conduct  Training  and  Evaluate  Training 
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STEP  6.  IDENTIFYING  FIDELITY  AND  SIMULATED  FEATURES 


At  this  point  in  the  procedure,  you  have  identified  those  skills 
and  knowledge  that  need  to  be  taught  with  the  help  of  hardware  and  you 
have  some  idea  of  the  hardware  that  might  be  used.  However,  you  have 
not  determined  the  degree  of  fidelity  of  this  tiardware.  That  is,  you 
have  not  determined  how  realistically  the  hardware  must  be  represented 
to  achieve  the  specific  training  requirements.  Therefore,  the  purpose 
of  this  step  is  to  determine  the  degree  of  fidelity  that  each  component 
included  on  your  trainer  will  have. 

The  fidelity-determination  procedures  described  in  this  step  are  a 
further  development  of  those  described  on  page  74  of  the  3306th 
Procedural  Handbook  as  well  as  those  described  in  AFP  50-58  (Volume 
IV).  The  major  addition  that  the  procedure  below  provides  is  in  the 
degree  of  specificity  it  involves.  Prior  to  this  procedure,  fidelity 
decisions  were  made  at  the  task  level;  each  task  was  examined  to 
determine  if  it  was  exceptionally  difficult,  complex,  or  required 
practice.  If  the  answer  to  one  or  more  of  these  questions  was  "Yes," 
then  a  decision  was  made  to  teach  the  task  on  relatively  high-fidelity 
training  hardware;  often,  this  meant  simulators.  This  procedure,  as 
outlined,  had  two  potential  weaknesses.  The  first  was  that  it  analyzed 
the  training  situation  at  the  task  rather  than  the  skill  and  knowledge 
level.  Often  many  of  the  skills  and  knowledge  that  make  up  a  task  do 
not  need  to  be  taught  on  high-fidelity  equipment  even  when  the  other 
skills  and  knowledge  that  are  part  of  the  task  do.  Therefore,  if  a 
decision  was  made  to  teach  an  entire  task  with  a  high  fidelity  training 
device,  such  a  decision  would,  by  implication,  cause  all  of  the  skills 
and  knowledge  to  be  taught  with  high  fidelity  components  even  though 
high  fidelity  was  not  needed  for  some  of  them.  What  this  approach 
would  then  produce  is  an  overly-expensive  and  needlessly  capable 
trainer. 

The  procedure  to  be  described  in  this  section  overcomes  the 
"overkill"  problem  by  taking  the  hardware  analysis  procedure  one  step 
further  than  has  previously  been  done,  by  having  you  break  activities 
down  into  skills  and  knowledge  before  performing  the  fidelity  analysis. 
This  means  that  you  will  be  determining  the  degree  of  fidelity  that 
will  be  needed  to  teach  individual  skills  and  knowledge  rather  than 
just  determining  the  degree  of  fidelity  that  will  be  needed  to  teach 
steps/activities  or  whole  tasks.  In  this  way,  only  those  skills  and 
knowledge  that  need  to  be  taught  on  high  fidelity  training  devices 


or  components  will  have  liij^h  fidelity  devices  or  components  designed 
for  them,  while  those  skills  and  knowledge  that  do  not  need  to  be 
taught  on  liigh  fidelity  devices  or  components  will  be  taught  on  lower 
fidelity  training  devices  or  components. 

The  second  problem  associated  wltli  the  previously-developed 
procedure  was  that  it  did  not  really  determine  tlie  "important"  p.art  of 
the  components  that  the  /vKSC  works  on  in  performing  the  maintenance 
task  and/or  its  steps/activities.  Maintenance  duties  arc  not  usually 
carried  out  on  all  of  the  parts  of  an  LRU,  SRU,  component,  etc. 

Rather,  the  mechanic  works  on  only  specific  components  of  the  sub¬ 
system.  For  example,  when  you  set  the  idle  on  a  carburetor,  you 
usually  adjust  only  the  idle  screw.  You  do  not  touch  mixture  controls, 
the  choke,  and/or  other  components.  Tiierefore,  it  is  not  really 
necessary  to  have  liigh-f idel ity  representations  of  mixture  controls  and 
tlie  choke  on  a  training  device  tliat  was  used  solely  to  teach  the 
adjustment  of  engine  idle — one  idle  screw  and  a  two-dimensional  outline 
of  its  immediate  surroundings  would  be  enough.  The  challenge  to  you, 
then,  is  to  determine  exactly  what  these  "Important"  components  are, 
and,  except  where  other  components  are  needed  to  help  orient  the  AFSC, 
represent  only  those  components  that  are  "important"  with  high-fidelity 
replicas  on  your  trainer. 

The  procedures  to  be  described  in  this  section  explain  how  you 
will  decide  between  Including  high  and  low  fidelity  simulated  compo¬ 
nents  on  your  trainer.  By  using  these  procedures,  you  will  be  able  to 
determine  which  components  of  a  device  the  AFSC  really  Interacts  with,- 
and  thereby  limit  high-fidelity  representations  of  components  on  the 
trainer  to  only  those  components  which  are  absolutely  essential  to  the 
course's  instructional  goal. 

The  following  is  a  general  outline  of  the  fidelity  definition 
process : 


Substep  1^  Identify  and  Analyze  Components 


A.  Use  the  Task  Level  Fidelity  Worksheet  to  determine 
which  components  are  most  crucial  to  the  learning 
process  and  therefore  need  to  be  present  on  the 
training  device. 

B.  Use  the  Component  Fidelity  Flow  Chart  to  determine  tlie 
degree  of  fidelity  that  each  so-identified  component 
must  have. 

Substep  2;  Combine  Fidelity  Decisions  Within  Tasks 


A.  Review  the  Task  Level  Fidelity  Worksheet  to  determine  if 
any  components  have  received  different  fidelity 
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recommendations  for  different  skills  and  knowledge  that 
are  all  part  of  the  same  task. 


B.  Use  the  Fidelity  Decision  Flow  Chart  to  produce  one 
recommended  fidelity  for  each  component  so  that  this 
simulated  component  can  be  used  to  teacli  all  of  the 
skills  and  knowledge  within  the  task. 

Substep  3:  Combine  Fidelity  Recommendations  Within  Task 
Groups 

A.  Fill  out  and  review  the  Task  Group  Fidelity  Worksheet  to 
determine  if  any  components  have  received  different 
fidelity  recommendations  in  different  tasks  that  are  all 
part  of  the  same  task  group. 

B.  Use  the  Fidelity  Decision  Flow  Cliart  to  produce  one 
recommended  fidelity  for  each  component  so  that  this 
simulated  component  can  be  used  to  teach  all  of  the 
skills  and  knowledge  within  the  task  group. 

Substep  A;  Determine  Final  Fidelity  Recommendations 


A.  Choose  one  level  (or  possibly  two  different  levels)  of 
fidelity  to  represent  each  component  on  the  trainer  and 
Indicate  this  choice  on  FORM  3. 

B.  Identify  on  FORM  3  which  task  each  simulated  component 
will  be  used  to  teach,  which  trainer  it  will  be 
physically  attached  to,  and  what  function  it  will 
perform. 

C.  Choose  what  media  will  be  used  to  represent  low  fidelity 
simulated  components  and  indicate  this  on  FORM  3. 

Substep  5;  Describe  Non-Equipment  F.lements  of  the  Course 


A.  Go  back  to  the  FORMs  2  and  identify  each  behavioral 
requirement  that  will  not  be  taught  on  liardware. 

B.  Enter  each  of  these  skills/knowledge  on  a  FORM  3b, 
noting  what  media  will  be  used  to  teach  these  training 
requirements,  and  what  information  the  media  must 
present  to  the  student  (method  is  selected  in  Step  9  of 
this;  Handbook). 

The  following  sections  describe  in  greater  detail  tlie  fidelity 
determination  process  outlined  above: 
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Substep  1.  Identify  and  Analyze  Components 


You  will  need  a  Task,  Level  Fidelity  Worksheet  (Figure  20,  page 

77) ,  the  Component  Fidelity  Flow  Chart  (Figure  21,  beginning  on  page 

78) ,  and  the  Fidelity  Decision  Flow  Chart  (Figure  22,  page  81). 

For  each  task  scan  the  FORMs  2  for  the  specific  skills  and 
knowledge  that  you  have  determined  need  to  be  taught  on  hardware. 

Then,  go  back  and  reread  all  of  the  task  descriptive  Information  that 
you  have  about  the  task  you  are  analyzing.  These  sources  include  the 
FORMS  1,  LSAs ,  Technical  Orders,  or  any  other  information  you  have 
about  the  task  that  you  are  teaching.  As  you  read  each  description, 
write  down  the  name  and/or  number  of  all  components  that  are  mentioned 
in  the  task  description  under  the  "Component"  columns  of  the  Task  Level 
Fidelity  Worksheet.  Also,  write  down  the  reference  number  of  the  step 
you  are  analyzing  in  Column  10  of  the  Task  Level  Fidelity  Worksheet. 
Remember  that  each  component  can  be  involved  in  more  than  one 
behavioral  requirement,  but  should  be  listed  only  once  on  the  Task 
Level  Fidelity  Worksheet.  Whenever  you  come  upon  a  component  that  has 
already  been  listed,  write  the  Behavioral  Requirement  identifier  in 
Column  10,  but  do  not  write  the  component  name  a  second  time.  In  other 
words,  a  given  component  should  only  be  listed  in  one  column  no  matter 
how  many  behavioral  requirements  (rows)  it  relates  to.  When  you  are 
done,  you  should  have  one  or  more  worksheets  that  list  all  of  the 
components  that  are  involved  with  performing  the  task  that  you  are 
analyzing.  These  are  the  components  that  you  must  make  fidelity 
decisions  about. 

Once  you  have  written  down  all  of  the  components,  the  basic 
question  asked  for  each  component  is,  "What  degree  of  fidelity  must 
this  component  be  simulated  with,  in  order  to  permit  me  to  teach  this 
skill/knowledge  to  ray  students?”  You  will  answer  this  question  by 
using  the  Component  Fidelity  Flow  Qiart  (Figure  21,  beginning  with  page 
78).  This  flow  chart  divides  the  fidelity  question  into  three  separate 
concerns : 

A.  Stimulus  Fidelity  -  What  degree  of  fidelity  is  needed  in 
order  for  the  simulated  component  to  adequately  provide 
stimuli  to  the  students  about  the  condition  of  the 
simulated  system  they  are  working  on? 

B.  Response  Fidelity  -  What  degree  of  fidelity  is  needed  in 
order  for  the  simulated  component  to  be  acted  upon  by  the 
student? 


TASK  LEVEL  FIDELITY  WORKSHEET 


Figure  20.  Task  Level  Fidelity  Worksheet 
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Figure  21c.  Component  Fidelity  Flow  Chart 
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High,  aiul  Low  Fidelity  recommendations  m  Row  12 
ot  Form  2b 


If  all  Of  almost  all  of  the  lecommemlations  are  lor 
High  fidelity,  the  f/rtal  recommentJafion  should  i)e 
“High  F  idelity 


II  all  of  the  recommendations  are  for  Low  Fidelity, 
then  the  component  should,  without  question,  be  Low 
Fidelity. 


M  more  than  half  of  the  recommendations  are  for  High 
f/dehiv.  then  >)  seems  Qutte  hkeJy  that  the  component 
should  be  High  Fidelity.  However .  some  judgement  is 
required  here.  Re-examine  why  you  recommended 
High  or  Possible  High  Ficfel'ty  If,  m  light  of  the  en¬ 
tire  set  of  fidelity  recomme-  dations,  you  thmii  High 
Fidelity  i»  needed,  recommend  it.  M  not.  reserve 
judgement  by  entering  “Possible  Higfi  '' 


If  there  have  been  only  one  or  two  High  Fidelity 
recommendations,  you  may  want  to  represent  the 
componerrt  m  two  different  ways,  a  High  Fidelity 
when  It  IS  needed,  but  m  Low  Fidelity  m  all  other 
cases 


Figure  22.  Fidelity  Decision  Flow  Chart 
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C.  Feedback  Fidelity  -  What  degree  of  fidelity  is  needed  in 
order  for  the  simulated  component  to  provide  adequate 
feedback  to  tlie  student  about  the  consequences  of  his 
actions? 

As  can  be  seen,  each  of  these  questions  analyzes  the  component  from  a 
different  point  of  view.  Any  simulated  system  component  may  act  as: 

(1)  a  stimulus,  that  is,  something  that  gives  an  indication  about  the 
weapon's  system  condition  ttiat  may  require  the  AFSC's  attention;  (2)  a 
response,  something  tliat  the  student  must  actually  remove,  replace, 
adjust,  align,  test,  etc.,  or  (3)  a  feedback  mechanism,  something  that 
changes  as  a  result  of  tlie  student's  actions. 

For  example,  a  simulated  navigational  system  failure  light  is  a 
component  that  has  stimulus  features — it  signals  that  something  is 
wrong.  The  simulated  navigational  system  black  box  might  then  be 
thought  of  as  a  response  component,  since,  it  is  something  that  the 
student  will  be  directly  acting  upon.  Finally,  a  simulated  green 
navigational  system  "Ready”  light  might  be  thought  of  as  a  feedback 
component,  since  it  responds  to  the  student's  replacement  of  a 
defective  black  box  with  a  "Ready"  signal. 

Given  the  fact  that  at  any  given  time  each  component  on  the 
weapon's  system  may  have  stimulus,  response,  or  feedback  functions,  you 
must  analyze  each  component  considering  first  the  stimulus  jiroperties, 
next  the  response  properties,  and  finally  the  feedback  properties. 

This  will  assure  that  the  component,  when  represented  on  the  trainer, 
has  all  the  properties  or  features  required  to  tench  the  desired  skills 
and  knowledge.  The  routine  to  do  this  is  outlined  in  the  Component 
Fidelity  Flow  Chart  (Figure  21,  page  78  to  80).  You  start  your 
analysis  on  the  Stimulus  Features  page. 

Stimulus  Features  Flow  Chart:  Each  entry  below  corresponds  to  one 
of  the  questions  that  you  must  answer  in  order  to  fill  out  the  Task 
Level  Fidelity  Worksheet.  You  will  ask  these  questions  for  each 
component  that  you  analyze: 

A.  STIMULUS  IMPACT?  Determine  wlietlier  the  component  that  you 
are  analyzing  has  any  stimulus  impact  on  the  AFSC.  That 
is,  does  he  have  to  examine  the  status  of  this  component  in 
order  to  carry  out  the  maintenance  task  or  receive  infor¬ 
mation  to  evalviate  a  malfunction.  Some  questions  you  might 
ask  yourself  which,  if  answered  "Yes,"  indicate  the 
component  does  have  stimulus  impact  include: 

1.  Is  this  a  dial  or  gauge  which  is  examined  for  a 
certain  reading? 
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2. 


Is  this  ;i  sigDiil  liglit  or  buzzer  that  .Tiust  be  looked 
at  to  see  if  something  is  on  or  off? 


3.  is  this  a  component  that  must  be  examined  for  leaks, 
cracks,  discoloration,  dents,  stripped  wires,  etc.? 

4.  Is  tliis  ,1  component  whose  movement  must  be  tested  to 
find  out  if  it  moves  the  proper  way? 

5.  Is  this  a  component  that  must  be  looked  at  to 
determine  if  it  is  vibrating,  humming,  jerking,  or 
out  of  alignment? 

If  the  answer  to  any  of  these  questions  is  "Yes,"  tiien  the 
component  you  are  considering  does  have  stimulus  impact  and 
you  must  go  tlirough  the  rest  of  this  flow  chart.  If  tne 
answer  is  "No,"  you  can  branch  around  the  Stimulus  Features 
Flow  Chart  and  go  on  to  the  Response  Features  Flow  Chart 
described  on  page  79. 

B.  DIFFICULT  TO  UNDERSTAND?  Determine  whether  the  stimulus 
this  component  provides  is  exact,  and,  therefore,  easy  to 
understand.  For  example,  a  digital  readout  is  very  easy  to 
understand  because  you  can  Immediately  or  directly  perceive 
what  the  reading  is.  A  dial  readout  is  more  difficult  to 
understand  because  it  is  hard  to  determine  exactly  where  on 
the  dial  the  pointer  is  aimed.  Even  less  understandable 
are  more  "continuous"  scales  such  as  "big  dents"  (when  is  a 
dent  large  enough  to  be  "big?”),  smudges  on  laser  windows 
(how  much  blurriness  classifies  a  spot  as  a  "smudge?"),  and 
"abnormal"  vibration  (how  much  vibration  is  "abnormal?"). 

In  all  of  these  cases,  the  component  may  be  signalling  a 
condition  that  is  difficult  to  judge  with  certainty.  At 
this  point  in  the  flow  chart,  decide  if  this  is  the  case 
with  the  component  you  are  analyzing.  If  it  is,  take  the 
"Yes"  path.  If  the  condition  the  component  is 
signalling  does  not  appear  difficult  to  understand  (for 
example,  it  is  merely  an  idiot  light,  a  digital  readout,  or 
an  easily-understood  dial  reading),  take  the  "No"  path. 
Difficulty  must  be  determined  in  liglit  of  the  background  of 
the  target  population. 

C.  MOTION,  BODY  POSITION,  FEEL?  This  question  goes  further 
into  the  issue  of  how  difficult  the  stimulus  is  to 
evaluate.  In  general,  stimuli  that  involve  sensing  a 
certain  degree  of  motion,  determining  the  position  (if  your 
own  body  in  holding  a  component,  or  feeling  the  tex';ure  of 
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a  component,  are  significantly  harder  to  be  certain  about 
than  other  kinds  of  stimuli.  For  example,  you  may  have  to 
determine  whether  a  surface  is  "pitted.”  How  much  roughness 
constitutes  "pitting?"  Probably  the  only  way  the  student 
can  learn  to  discriminate  this  degree  of  roughness  is  to 
actually  feel  samples  of  the  component  which  have  been 
roughed  up  to  different  degrees.  Then,  through  repeated 
trials,  he  should  acquire  the  ability  to  discriminate  the 
degree  of  deterioration  that  necessitates  the  replacement 
of  the  component.  Therefore,  if  sensing  something  about  a 
component  includes  motion,  body  position,  or  feel,  you 
should  definitely  document  the  component  as  requiring  a 
high  fidelity  representation  on  the  training  device.  To  do 
this,  enter  an  "H"  on  the  first  of  the  three  lines  under 
the  component  listing  of  the  Task  Level  Fidelity  Worksheet 
(see  Figure  23  below). 


COMPONENT 

Req/Ref 

Number 

AN-PSC-8715-17 

Laser  Window 

Fidelity 

Explanation 

H 

Glass 
Cover 
(Stira. ) 

(Resp)  (Fdbck.) 

Figure  23.  Documentation  of  the  Stimulus 
Fidelity  Decision  Example 


Whenever  you  indicate  that  a  component  must  be  repre¬ 
sented  with  high  fidelity,  you  must  also  explain  exactly 
what  aspect  of  the  component  needs  to  be  represented  in 
that  way.  In  the  example  above,  the  only  part  of  the 
laser  window  that  needs  to  be  represented  with  High 
Fidelity  is  the  glass  cover  Itself,  since  this  is  the 
only  part  of  the  window  assembly  that  needs  to  be  checked 
for  pitting  or  smudges.  Therefore,  you  should  write  a 
description  or  justification  of  exactly  what  aspect  of 
the  window  needs  to  be  represented  on  the  trainer.  This 
kind  of  explanation  is  probably  rarely  needed  if  a  low 
fidelity  representation  is  required. 


D.  UNUSUAL.  ABNORMAL,  HAZARDOUS?  If  you  answered  "No"  to  the 
"Difficult  to  Understand"  question,  you  must  then  ask 
yourself  whether  there  is  something  unusual,  abnormal,  or 
hazardous  about  working  with  the  component  you  are 
analyzing.  Some  of  the  things  that  fall  into  this  category 
Include : 

1.  Electrical  hazards. 

2.  Dangerous  chemicals,  fuels,  exposives,  etc. 

3.  Components  that  may  suddenly  move  or  jerk. 

4.  Maintenance  tasks  or  activities  that  are  very  rarely 
performed. 

5.  Tasks  or  activities  using  new  and/or  modified  tools. 

6.  Tasks  that  may  require  very  close  coordination  among 
a  number  of  mechanics. 

7.  Tasks  or  activities  which  have  to  be  done  very 
quickly  or  closely  coordinated  with  other  tasks. 

8.  Emergency  procedures  that  are  rarely  performed. 

Looking  over  the  above  list,  it  is  clear  that  you  must  use 
your  own  judgment  and  experience  in  determining  whether  you 
should  answer  "Yes"  or  "No"  to  this  question.  Your  basic 
criterion  should  be:  "Given  all  of  your  knowledge  and 
experience,  do  you  feel  that  •’he  work  with  the  component 
you  are  analyzing  is  so  unusual,  abnormal,  or  dangerous 
that  the  students  should  be  taught  on  high-fidelity 
hardware?"  If  so,  then  you  should  answer  "Yes"  to  this 
question  and  write  "PH"  for  Possible  High  Fidelity  on  the 
proper  line  of  the  Task  Level  Fidelity  Worksheet.  Also, 
enter  a  brief  explanation  as  you  did  for  the  High  Fidelity 
recommendations. 

If  the  work  with  the  component  you  are  analyzing  is  neither 
difficult  to  understand  nor  unusual,  abnormal,  or 
hazardous,  the  component  should  be  represented  with  Low 
Fidelity  on  the  trainer.  Enter  an  "L"  on  the  proper  line 
of  the  Task  Level  Fidelity  Worksheet.  Once  you  have  done 
this,  you  have  completed  the  Stimulus  Features  Flow  Chart 
and  are  ready  to  begin  analyzing  the  component’s  response 
characteristics  with  the  Response  Features  Flow  Chart. 
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However,  before  describing  the  Response  Features  Flow 
Chart,  a  further  word  has  to  be  said  about  Low  Fidelity 
components.  It  is  expected  that  the  components  given  Low 
Fidelity  ratings  will  typically  be  idiot  lights,  digital 
readouts,  dials,  etc.  The  reason  that  tliey  require  low 
ratlier  than  higli  fidelity  representation  is  tiiat  they  are 
neither  hard  to  understand  nor  unusual,  abnormal,  or 
hazardous.  Such  components,  therefore,  do  not  have  to 
appear  in  their  "real"  form.  For  example,  rather  tlian 
having  an  idiot  light  on  the  trainer,  you  could  just  as 
easily  project  a  message  on  the  student  station  CRT  saying 
that  the  liglit  was  on.  The  student,  in  many  cases,  could 
learn  the  task  just  as  well.  However,  wliile  tliis  does 
suggest  that  you  wouldn't  necessarily  want  to  use  the  real 
idiot  light  on  your  trainer,  you  should  consider  using  tlie 
real  component  if  a  simulated  substitute  of  less  fidelity 
is  no  cheaper  or  easier  to  fabricate.  For  example,  an 
idiot  light  is  a  relatively  inexpensive  device.  If  you 
have  already  decided  that  it  must  appear  on  your  trainer  in 
some  form,  you  should  ask  yourself  whether  there  is  any 
great  drawback  to  using  a  light  identical  to  the  one  that 
really  exists  on  the  aircraft.  If  there  is  no  penalty,  you 
may  as  well  use  an  actual  light,  even  if  your  analysis 
indicates  that  you  can  use  a  low-fidelity  representation. 

In  other  words,  it  is  important  to  make  reasonable, 
common-sense  decisions  with  this  procedure.  The  major 
reason  for  having  a  low-fidelity  category  is  that  many 
components  on  an  aircraft  are  not  simple  or  inexpensive  to 
fabricate  and  it  may  not  be  essential  that  they  appear  with 
full  fidelity  in  order  to  teach  a  particular  skill  or 
knowledge.  These  are  the  parts  that  should  be  represented 
with  low-fidelity  training  components.  However,  for  those 
components  which  are  inexpensive  or  readily  available,  you 
may  want  to  use  the  actual  component  or  a  high-fidelity 
representation  of  it  simply  because  you  can  do  so 
inexpensively  and  easily.  If  this  is  the  case,  then  by  all 
means  do  so. 

Response  Features  Flow  Chart;  Once  you  have  completed  the 
Stimulus  Features  Flow  Chart,  you  must  then  ana'’  .acb  component 
using  the  Response  Features  Flow  Chart  (Figure  ge  79).  Each 

question  asked  in  this  flow  chart  is  described  bexv. 


A.  DIRKCTLY  ACTED  UPON?  The  Response  Features  Flow  Chart  is 
quite  similar  to  the  Stimulus  Features  Flow  Chart  in 
concept.  First,  you  must  decide  whether  the  component  you 
are  analyzing  is  acted  upon  in  some  way  by  the  AFSC  in 
carrying  out  the  maintenance  task;  that  is,  must  the  AFSC 
"respond"  in  some  way  by  working  on  the  component?  If  you 
can  answer  "Yes"  to  any  of  the  following,  you  should  answer 
"Yes"  to  the  overall  question: 


1. 

Does 

the 

AFSC  remove  or  replace  the 

component  ? 

2. 

Does 

the 

AFSC  align,  adjust  or  set  a 

value 

or 

position 

on  the  component? 

3. 

Does 

the 

AFSC  clean  the  component? 

4. 

Does 

the 

AFSC  fit,  file,  or  cut  the 

component  ? 

5. 

Does 

the 

AFSC  fill  or  empty  some  substance 

into 

out 

of  the  component? 

If  you  answered  "No"  to  all  of  these  questions,  then  you 
have  determined  that  the  AFSC  does  not  work  directly  on  the 
component  you  are  analyzing  and  you  should  go  on  to  the 
Feedback  Features  Flow  Chart  described  on  page  80. 

B.  MANY  POSSIBLE  SETTINGS?  Basically,  this  question  deals 
with  the  fact  that  some  components  (switches  and  dials 
especially)  can  be  set  at  several  different  positions,  and 
across  all  of  the  maintenance  tasks  that  are  included  in 
the  training  course,  such  indicators  may  actually  have  to 
be  set  at  many  of  these  positions.  Given  this  situation, 
it  would  probably  be  easier  from  a  practical  point  of  view 
to  use  a  single  high-fidelity  representation  of  the 
component.  This  would  allow  the  AFSC  to  actually  set  all 
of  the  positions  and  would  be  more  efficient  than  a  series 
of  low-fidelity  representations,  each  of  which  stood  for 
only  one  position.  Therefore,  you  should  ask  yourself  if 
the  component  you  are  analyzing  car  be  set  at  many 
different  positions  or  values.  If  your  answer  is  "Yes," 
then  you  should  enter  a  "PH"  for  Possible  High  on  the  Task 
Level  Fidelity  Worksheet  and  enter  your  reason  for  this 
decision  in  the  "Explanation"  area.  If  your  answer  is 
"No,"  go  on  to  the  next  question. 

C.  UNUSUAL,  ABNORMAL,  HAZARDOUS?  This  is  the  same  question 
that  appeared  on  the  Stimulus  Features  Flow  Chart  and 
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should  be  answered  in  the  same  way.  If  your  answer  to  this 
question  is  "Yes,"  then  you  should  enter  a  "PH"  on  the  Task 
Level  Fidelity  Worksheet.  If  your  answer  to  the  last 
question  is  "No,"  then  you  have  determined  that  this 
component  is  acted  upon  by  the  AFSC,  but  does  not  require  a 
difficult  response,  it  is  not  unusual,  hazardous,  or 
abnormal,  and  it  does  not  potentially  involve  many  possible 
settings.  Under  these  circumstances,  there  is  no  need  for 
the  component  to  be  represented  with  high-fidelity.  You 
should,  therefore,  enter  "L"  for  Low-Fidelity  on  the  Task 
Level  Fidelity  Worksheet,  then  continue  on  to  the  Feedback 
Features  Flow  Chart  (Figure  21c,  page  80). 

Feedback  Features  Flow  Chart;  The  questions  guiding  fidelity 
determination  for  the  Feedback  Features  Flow  Chart  are  described 
below: 

A.  DOES  COMPONENT  DIRECTLY  SIGNAL  FEEDBACK?  Does  the 
component,  during  the  actual  maintenance  task,  respond  to 
the  mechanic's  actions  in  some  way  that  signals  the 
system's  status  or  guides  the  mechanic's  next  action.  Some 
examples  of  this  feedback  action  are: 

1.  A  light  that  goes  on  or  off  as  a  result  of  the 
mechanic's  maintenance  action. 

2.  A  dial  or  indicator  that  changes  values  as  a  result 
of  the  mechanic's  maintenance  actions. 

3.  A  component  that  moves  in  or  out,  or  changes 
alignment  or  adjustment  as  a  result  of  the 
mechanic's  maintenance  actions. 

A.  A  component  that  performs  its  normal  function  such 
as  a  certain  movement,  operation,  or  alignment  as  a 
result  of  the  mechanic's  maintenance  actions. 

If  the  component  acts  in  any  of  these  ways  during  the 
normal  maintenance  sequence,  then  it  is  a  feedback 
component  and  must  be  analyzed  further.  If  it  has  no  such 
function,  then  you  can  branch  around  most  of  this  flow 
chart  and  go  on  to  the  "Immediate  Surround"  question. 

B.  IS  COMPONENT  NEXT  TO  OR  CONNECTED  TO  A  HIGH-FIDELITY 
COMPONENT?  You  should  be  analyzing  every  component  that  is 
mentioned  in  the  task  description  of  the  maintenance 
sequence  that  you  are  working  on.  In  many  cases,  however, 
a  component  may  be  mentioned  in  the  task  description  that 
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has  neither  stimulus,  response,  or  feedback  features.  It 
is  merely  next  to  or  connected  to  components  that  do  have 
direct  relevance.  If  this  is  so,  it  is  very  unlikely  that 
there  would  be  any  need  to  represent  this  component  with 
high-fidelity.  However,  it  might  be  quite  helpful  to  the 
student  if  it  is  represented  with  low-fidelity  so  that  the 
student  will  have  a  better  understanding  of  the  physical 
layout  of  the  system  he  is  learning  to  work  on. 

Therefore,  if  the  component  you  are  addressing  is  near  or 
connected  to  a  high-fidelity  component,  enter  a  "PL"  for 
"Possible  Low"  on  the  Task  Level  Fidelity  Worksheet.  If 
you  think  the  component  is  not  of  sufficient  importance  to 
be  represented  on  the  trainer  at  all,  simply  eliminate  it 
from  any  further  consideration  and  go  on  to  analyze  the 
next  component  that  is  mentioned  in  your  task  analysis 
data. 

C.  DIFFICULT  TO  UNDERSTAND?  This  question  should  be  answered 
in  the  same  way  that  you  answered  this  question  on  the 
Stimulus  Features  Flow  Chart. 

D.  UNUSUAL,  ABNORMAL.  HAZARDOUS?  This  question  should  also  be 
answered  in  the  same  way  that  you  answered  it  on  the 
Stimulus  Features  Flow  Chart.  If  the  component  you  are 
analyzing  has  feedback  features  but  you  have  answered  "No" 
to  the  "Difficult  to  Understand"  and  "Unusual,  Abnormal, 
Hazardous"  question,  then  the  component  needs  to  be 
represented  with  low-fidelity  only,  and  you  should  enter 

an  "L"  on  the  Task  Level  Fidelity  Worksheet  in  the 
•  feedback  column. 

E.  WHOLE  PANEL  ANALYSIS.  The  last  thing  that  you  must  do  as 
part  of  the  task  level  fidelity  determination  is  the  Wliole 
Panel  Analysis.  This  analysis  is  really  very  simple  and  is 
intended  to  make  your  trainer  appear  as  realistic  as 
possible  at  minimal  expense.  This  analysis  addresses  the 
completeness  of  the  subsystem  panels  that  will  appear  on 
your  trainer.  That  is,  most  trainers  will  include  at  least 
some  dials,  switches,  lights,  etc.  from  the  weapons  system 
or  from  portable  test  equipment  which  is  utilized  in 
performing  the  maintenance  task.  Also,  airplane  cockpits 
are  typically  arranged  by  grouping  the  components  asso¬ 
ciated  with  one  particular  aircraft  subsystem  near  each 
other  on  one  or  two  panels  devoted  only  to  that  subsystem. 


89 


Depending  upon  the  maintenance  tasks  tliat  your  course  is 
designed  to  teach,  many  of  the  components  on  the  panels  you 
are  dealing  with  will  need  to  be  represented  (witii  either 
higli  or  low-fidelity)  on  tlie  trainer.  However,  what  about 
the  remaining  components  on  tiie  panel?  What  siiould  you  do 
with  the  fifth  component  if  four  of  the  five  components  on 
a  panel  are  required  to  appear?  It  is  suggested  that  in 
cases  such  as  this,  the  additional  component  sliould  be 
included  on  your  trainer  even  if  it  is  not  specifically 
needed,  as  long  as  there  is  no  significant  cost  required  to 
include  it;  i.e.,  if  it  is  not  functionally  represented  and 
only  needs  to  be  represented  physically. 

There  are  two  reasons  for  telling  you  to  include  these 
"extra"  components.  First,  it  will  make  the  panel  look 
more  realistic  to  the  student  which  is  always  desirable  if 
such  realism  does  not  substantially  add  to  the  cost  of  the 
trainer,  or  distract  the  student  witi\  too  much  information 
in  the  early  stages  of  training.  Secondly,  the  inclusion 
of  a  modest  number  of  nonessential  components  should  not 
add  significant  material  costs,  since  you  can  represent  the 
additional  components  with  two-dimensional  drawings  or 
pictures  that  are  reasonably  inexpensive  to  develop.  Also, 
you  may  have  decided  to  use  an  actual  piece  of  equipment  to 
represent  all  of  the  necessary  components.  If  so,  it  may 
actually  require  more  time  and  money  to  fabricate  a  simu¬ 
lated  panel  without  the  nonessential  components  than  simply 
to  use  a  real  panel  which  had  the  unneeded  portions  discon¬ 
nected  or  in  some  other  way  deactivated.  As  an  ISD  ana¬ 
lyst  you  may  not  be  in  a  position  to  estimate  or  determine 
cost  issues.  However,  this  does  not  invalidate  the  proce¬ 
dure  being  suggested.  You  should  still  ask  yourself 
whether  or  not  adding  other  components  will  contribute  to 
learning. 

Therefore,  the  Whole  Panel  Analysis  is  a  check  to  see  which 
panels  have  the  majority  of  their  components  represented  on 
the  trainer.  Where  this  is  the  case,  you  should  ask  your¬ 
self  if  it  would  be  of  benefit  to  the  student  to  include 
the  component,  but  at  a  low  degree  of  fidelity. 

The  following  steps  summarize  the  Whole  Panel  Analysis: 

1.  Obtain  drawings  or  photographs  of  all  of  the 

systems,  panels,  etc.  that  your  course  will  deal 
with. 
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2.  Note  which  components  of  each  subsystem  or  panel 
have  been  included  on  the  panel  or  subsystem. 

3.  Step  back,  and  assess  at  tlie  whole  panel  or  whole 
subsystem  containing  the  components  mentioned  in 
Step  (2)  above.  Identify  those  components  that  are 
part  of  the  panel  subsystem  but  have  not  been 
included  on  the  trainer. 

A.  Determine  the  best  way  to  represent  the  non-included 
components.  These  methods  might  include; 


(a) 

Drawings . 

(b) 

Photographs. 

(c) 

Decals. 

(d) 

Etchings . 

(e) 

Use  of  an  actual 

equipment  panel  that 

already  includes 

the  extraneous  components. 

5.  Write  in  the  component  names  and  numbers  on  the  Task. 
Level  Fidelity  Worksheet  and  specify  the  associated 
degree  of  fidelity  (Low)  as  you  did  with  the  other 
components. 

When  you  have  completed  the  Wliole  Panel  Analysis, 
you  will  probably  have  added  at  least  some  compo¬ 
nents  to  your  trainer  which  make  the  trainer  more 
realistic  and  helpful  at  little  added  expense.  It 
is  expected  that  most  panels  will  therefore  have  all 
of  their  components  represented  on  the  trainer  at 
some  degree  of  fidelity. 


Substep  2.  Combine  Fidelity  Decisions  Vlithin  Tasks 


Once  you  have  finished  the  Whole  Panel  Analysis,  you  have  finished 
the  component  fidelity  determination  process  at  the  behavioral  training 
requirement  level.  However,  since  many  components  are  involved  in  the 
teaching  of  more  than  one  skill  or  knowledge  within  any  given  task,  a 
given  component  may  have  had  a  different  fidelity  specified  for  each  of 
the  different  skills  and  knowledges  it  is  associated  with.  Your  job  is 
to  determine  a  single  level  of  fidelity  for  the  component  to  be  used  in 
teaching  all  of  the  skills  and  knowledges  in  the  task. 

Rows  lA  and  15  of  the  Task  Level  Fidelity  Worksheet  (Figure  20,  page 
77)  and  the  Fidelity  Decision  Flow  Chart  (Figure  22,  page  81)  will  be 
used  to  make  this  decision,  following  the  procedure  presented  below; 
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A.  Fill  out  Row  14.  This  will  involve  counting  how  many  times 
each  component  receives  a  particular  fidelity  recommenda¬ 
tion.  For  example,  if  a  given  component  has  received  two 
High  fidelity  recommendations  for  Stimulus  functions  and 
does  not  have  a  Response  or  Feedback  function  on  the 
trainer,  then  the  first  line  of  Row  14  would  look  like 
this : 


High  2  0  0 


If  this  particular  component  has  also  received  one  Low- 
Fidelity  Stimulus  recommendation  and  no  other  recommenda¬ 
tions  of  any  typo.  Row  14  should  look  like  the  following 
(you  may  want  to  leave  blanks  rather  than  writing  in 
zeros) : 


FIDELITY 

STIM 

RESP 

FEEDBACK 

High 

0 

n 

Possible  Higli 

0 

0 

0 

Possible  Low 

0 

0 

0 

Low 

1 

0 

0 

Figure  24.  Sample  Row  14  of  Task  Level  Fidelity 
Worksheet 


B.  Now  that  Row  14  is  filled  out,  you  must  resolve  any 

conflicts  that  appear  between  H,  PH,  PL,  and  L  fidelities. 
As  can  be  seen  from  tlie  above  examples,  such  a  discrepancy 
does  appear  in  the  STltl  column.  To  resolve  this  conflict, 
simply  go  through  the  Fidelity  Decision  Flow  Chart  (Figure 
20,  page  77)  and  enter  the  outcome  of  this  process  on  the 
correct  line  of  Row  15,  "Recommendation."  Remember,  how¬ 
ever,  that  a  component  will  always  have  either  a  Stimulus, 
Response,  or  Feedback  function.  Leave  the  recommendation 
area  blank  for  those  functions  not  performed  by  the  compo¬ 
nent  you  are  analyzing.  For  example,  the  final  recommen¬ 
dation  for  the  above  example  would  appear  as: 

15.  Recommendation  H  (blank)  (blank) 


Continue  to  perform  Steps  1  and  2  for  all  of  the  components 
within  the  task.  IVhen  you  are  done,  you  should  have  one 
set  of  fidelity  recommendations  for  the  entire  task 
reconciling  any  differences  between  the  various  fidelity 
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recommendations  made  for  teaching  individual  skills  and 
knowledge  within  that  task.  Your  next  job  will  be  to 
perform  the  same  kind  of  reconciliation  between  different 
fidelity  recommendations  that  have  been  made  on  the  same 
component  for  different  tasks. 

If  you  are  an  experienced  analyst  you  may  find  the  proce¬ 
dure  specified  above  laborious  and  extremely  detailed.  The 
degree  of  detail  specified  is  needed  in  order  not  to  over¬ 
look  anything;  l.e.,  to  assure  that  all  features  of  compo¬ 
nents  being  represented  impact  or  assist  the  learning  of 
the  skills  and  knowledge.  The  procedure  specified  above 
requires  the  analyst  to  Identify  every  component  and 
examine  how  each  skill  and  knowledge  impacts  on  that 
component  in  terms  of  the  component  having  stimulus, 
response,  and  feedback  characteristics.  An  experienced 
analyst  (one  extremely  familiar  with  the  system  or 
subsystem  being  simulated,  and  with  Instructional  design) 
might  find  it  more  appealing  and  practical  to  work  in 
reverse.  That  is,  the  analyst  may  first  list  all  the 
components  in  the  performance  of  the  task,  then  ask,  for 
each  component,  whether  the  component  serves  as  a  stimulus, 
response  or  feedback  for  the  task  performer.  If  the 
component  serves  as  a  source  of  stimulus,  response,  or 
feedback,  then  identify  what  aspect  of  that  component  must 
be  represented  on  the  trainer  to  serve  that  particular 
function.  This  information  can  then  be  directly  recorded 
on  FORM  3a.  If  the  experienced  analyst  adopts  this 
approach  he  should  check  the  FORMs  2  to  be  sure  that  there 
is  a  skill  or  knowledge  associated  with  the  component  and 
the  to-be-represented  feature.  It  should  be  noted  that 
this  procedure  also  eliminates*  the  reconciliation  procedure 
within  tasks  specified  above. 


Substep  3.  Combine  Fidelity  Recommendations 
Within  Task  Groups 


This  process  involves  reconciling  different  fidelity  recommenda¬ 
tions  between  different  tasks  and  is  conceptually  the  same  as  the 
reconciliation  process  at  the  task  level.  The  only  difference  is  that 
the  task  level  procedure  reconciles  differences  between  component 
fidelity  recommendations  made  at  the  skill  and  knowledge  level  in  order 
to  decide  upon  a  fidelity  that  can  be  used  to  teach  an  entire  task, 
while  this  substep  reconciles  component  fidelity  differences  at  the 
task  level  in  order  to  decide  upon  a  fidelity  that  can  be  used  to  teach 
an  entire  task  group.  You  will  need  your  completed  Task  Level  Fidelity 


Worksheets  (Figure  20,  page  77),  the  Fidelity  Jecision  Flow  Chart 
(Figure  22,  page  81),  and  a  supply  of  blank  Task  Group  Fidelity 
Worksheets  (Figure  25,  page  “IS),  to  complete  this  step.  Tlie  procedure 
you  will  follow  involves  the  following  steps: 

A.  Enter  the  name  and  number  of  each  component  and  its  recom¬ 
mendation  from  Row  ]5  of  tlie  Task  Level  Fidelity  Worksheet 
on  the  Task  Group  Fidelity  Worksheet.  Remember  to  use  only 
one  column  for  each  component,  listing  all  of  the  tasks 

in  which  it  appears  on  separate  rows  of  that  column. 

B.  Enter  tlie  total  number  of  M's,  FlI's,  PL's,  and  L's  for  each 
component  in  the  summation  area  at  the  bottom  of  the  FORM. 

C.  Use  the  Fidelity  Decision  Flow  Chart  (Figure  22,  page  81) 
to  reconcile  any  differences  in  recommendations  and  arrive 
at  a  final  recommendation  for  this  component  for  the  entire 
task  group.  Write  this  in  the  "Recoraendat ions"  row  of  the 
FORM. 

D.  Repeat  steps  A  -  C  for  all  of  the  components  that  are 
listed  on  the  Task  Group  Fidelity  Worksheet. 


Substep  4.  Determine  Final  Fidelity  Recommendations 


You  have  now  determined  what  level  of  fidelity  each  simulated 
component  must  have  for  each  of  the  task  groups  in  which  it  appears. 
However,  components  are  used  in  more  than  one  task  group  and  may  have 
different  recommended  fidelities  for  each  task  group.  Therefore,  you 
must  examine  the  recommended  fidelities  for  a  component  across  task 
groups  to  see  if  there  are  any  discrepancies,  and,  if  there  are, 
reconcile  them  so  that  you  can  decide  upon  a  final  degree  of  fidelity 
for  each  component  that  will  appear  on  the  trainer.  You  will  need  the 
completed  Task  Group  Fidelity  Worksheets  (Figure  25,  page  95),  the 
Fidelity  Decision  Flow  Chart  (Figure  22,  page  81),  and  a  blank  FORM  3a 
(Figure  26,  page  96)  to  complete  this  procedure.  The  following  are  the 
specific  steps  you  must  take: 

A.  Write  the  component  number  and  name  in  Columns  4  and  5  of 
FORM  3a. 

B.  Examine  the  fidelity  level  selected  for  the  component  for  each 
of  the  task  groups  in  which  it  appears.  If  the  fidelities  are 
the  same,  simply  enter  that  fidelity  in  Column  6.  If  the 
fidelities  are  not  the  same,  there  are  two  options  available 
to  you: 
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GROUP  FIDELITY  WORKSHEET 


Higure  2>.  I.isk  (.roup  l-'id«‘lity  Workstu 


1.  Use  the  Fidelity  Decision  Flow  Chart  (Figure  22, 
page  81)  to  decide  upon  one  level  of  fidelity  which 
will  be  used  for  the  entire  course,  and  enter  this 
recommendation  in  Column  6.  However,  make  sure  you 
are  satisfied  that  you  can  meet  your  training 
objectives  by  using  only  a  single  level  of  fidel¬ 
ity.  You  p’ay  have  to  review  some  TOs ,  FORMS  1,  or 
LSAs  in  order  to  do  this.  It  is  important  to  note 
that  this  step  puts  a  premium  on  your  judgment.  If 
you  feel  strongly  that  you  cannot  use  just  one 
version  of  the  simulated  component  to  teach  all  of 
the  associated  skills  and  knowledges,  you  sliould 
use  two  levels  of  fidelity  and  document  this 
decision  according  to  the  second  option  described 
directly  below. 

2.  If  you  clioose  to  use  ttiis  option  you  have  decided 
that  you  cannot  identify  a  single  level  of  fidelity 
for  the  simulated  component  that  will  adequately 
teach  all  of  the  skills  and  knowledge  requirements 
associated  with  it.  Rather,  you  have  determined 
that  the  component  will  be  represented  by  two 
different  simulations,  each  at  a  different  level  of 
fidelity.  Therefore,  you  must  enter  the  component 
number  and  name  a  second  time  in  Columns  4  and  5  of 
FORM  3a  and  indicate  the  appropriate  fidelity  level 
of  each  In  Column  6. 

Alternatively,  you  miglit  devise  a  way  to  alter  a 
high-fidelity  component  for  the  occasions  when  a  lower 
fidelity  is  needed  to  acquire  a  specific  training 
requirement.  For  example,  you  may  take  a  full  scale 
dial  and  change  the  face  so  that  not  all  the  scale 
points  are  represented. 

C.  You  must  now  identify  which  tasks  each  simulated  component 
will  be  used  to  teach.  You  already  Itave  this  information 
on  your  Task  Level  Fidelity  Worksheets.  Therefore,  simply 
go  through  these  worksheets  to  determine  which  tasks  the 
component  appears  in  and  list  these  tasks  next  to  the 
component  in  Column  7.  You  should  enter  one  task  per  line 
in  Column  7. 

D.  The  chances  are  that  you  have  only  designed  one  trainer  to 
use  for  your  entire  course.  However,  you  may  decide  to 
divide  the  simulated  components  up  into  groups,  and 
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therefore  create  two  or  more  trainers,  for  a  number  of 
reasons.  If  you  do  so,  you  should  indicate  which  trainer 
each  simulated  component  will  be  mounted  on.  Simply  think 
of  one  trainer  as  trainer  "A",  the  second  as  trainer  "B", 
etc.  Enter  the  appropriate  letter  in  Column  8.  If  you 
have  chosen  to  use  only  one  trainer,  simply  leave  Column  8 
blank. 

E.  You  must  now  describe  the  simulated  component  in  detail, 

including  the  external  appearance  and  simulated  functions. 
It  is  this  description  that  will  be  the  primary  input  to 
the  actual  manufacturer  of  the  trainer.  Therefore,  your 
goal  in  filling  out  this  section  of  the  FORM  is  to  provide 
enough  information  so  that  the  manufacturer  can  build  the 
trainer  to  appear  and  act  in  exactly  the  manner  you  have 
determined  it  should. 

High  Fidelity  Simulated  Components;  The  description  written  here 
should  be  based  upon  the  short  explanations  of  your  fidelity  decisions 
entered  earlier  on  the  Task  Level  Fidelity  Worksheets.  You  might  also 
want  to  reference  any  drawings,  functional  descriptions,  or  other 
sources  of  information  that  could  aid  the  manufacturer  in  his  task. 

The  following  are  some  of  the  kinds  of  information  you  may  want  to 
include  in  this  section: 

A.  External  physical  appearance  of  the  simulated  component. 

B.  Operating  and  non-operating  segments  of  the  simulated 
components . 

C.  Specific  movements,  adjustments,  etc.  that  the  simulated 
components  must  be  capable  of  reproducing. 

D.  Specific  normal  and  malfunction  states  the  simulated 
components  must  be  capable  of  reproducing. 

E.  Specific  values  of  dials,  pointers,  readouts,  etc.,  that 
simulated  components  must  indicate  in  order  to  signal 
specific  states  of  the  simulated  air  vehicle. 

Low  Fidelity  Simulated  Components;  Once  you  have  described  the 
appearance  and  function  of  the  High  fidelity  simulated  components, 
choose  the  appropriate  media  to  represent  each  of  the  Low  fidelity 
components  that  you  intend  to  Include  on  your  trainer.  The  procedure 
to  do  this  is  simple  and  straightforward.  Simply  go  through  your  FORMs 
3a  to  find  each  component  that  will  be  represented  with  a  low  fidelity 
device.  Then,  for  each  one,  determine  which  of  the  following 
categories  the  component  and  its  use  fall  under: 


I 

j 
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A.  Stimulus 

B.  Stimulus 

C.  Stimulus 

D.  Response 
K.  Feedback 
F.  Feedback 


Vi sua  1 . 
Audio. 

Aud io/ Visual 
And io/Motor . 
Visual. 

Aud io. 


Once  you  have  made  this  determination,  turn  to  the  "List  of  Low 
Fidelity  Alternatives"  on  Table  4  (page  100).  The  list  presents  other 
media  classes  that  you  can  use  to  represent  low  fidelity  cominMieiits  as 
a  function  of  which  of  tlie  above  six  categories  the  component  belongs 
in.  Find  the  proper  category  in  the  Table  and  choose  the  medium  in 
this  category  that  seems  to  ho  most  appropriate  to  the  portrayal  of  the 
particular  component  that  you  are  analyzing.  Some  criteria  you  could 
use  in  choosing  the  appropriate  media  include: 


A.  Compatibility  witli  the  high  fidelity  components. 

B.  Cost  (if  known  or  be  easily  estimated). 

C.  Speed  and  simplicity  of  production. 

D.  Availability  of  media  presentation  devices  already  used  by 
other  portions  of  the  course  (filmstrip  projectors,  CRTs, 
tape  players,  etc.). 

E.  Availability  of  the  instructor  to  present  or  control  the 
information. 


Finally,  enter  the  title  of  tlie  medium  (line  drawing,  cliart, 
signal  light,  etc)  that  you  plan  to  use  in  representing  the  component 
in  tile  last  column  of  FORM  3a,  and  describe  exactly  what  purpose  the 
representation  is  to  servo.  Your  description  sliould  conform  to  the 
requirements  of  the  current  FORM  3  as  outlined  in  the  330bth  Procedural 
Handbook  (page  90). 


Substep  5.  Describe  Non-Equipment 
Elements  of  the  Course 


During  your  analysis  of  each  skill  and  knowledge  on  tlie  FORM  2, 
you  divided  all  of  the  skills  and  knowledge  into  tliose  that  needed  to 
be  taught  on  some  type  of  hardware  device  and  those  that  could  be 
taught  on  some  other  media.  Then,  using  the  flow  chart  entitled, 
"Selection  of  Media  Other  Than  Hardware,"  (Figure  17,  page  60)  you 
chose  a  medium  to  present  the  training  material.  Transfer  each  of 
these  entries  to  a  FORM  3b,  (Figure  27,  page  101  for  a  sample  FORM) 
listing  the  task  and 
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Table  A 


LIST  OF 

LOW  KIDKLITY  ALTKRNATIVES 


I.  Stimulus  -  Visual 


II.  Response  -  Audio/Motor 


Line  Drawing 
Chart 

Transparency 
Signal  Light 
Photograph  (b/w,  color) 

Slide  Random  Access  Projecto 
Filmstrip 

Photo  Etching  or  Engraving 
Dummy  Component 

(manufactured  look  alike; 
may  be  replaceable  but  not 
functional) 

Model  (variation  of  scale  possible) 
Mock-Up  (nonfunctional,  cutaway) 

CRT  (Computer  Image  Generation; 

preprogrammed  scenarios)* 

Animated  Display  Panel  III. 


Verbal 

Point 

Button  (hand  or  foot 
operated) 

Decision  Indicator: 
Light/Ronic  Pen 
Puncliboard/Tab  Techniques 
Keyboard/ Terminal 
Toggle  Switch 
Rotary  Selector  Switch 
Knob 

Thumbwheel /Handwheel 

Crank 

Lever 

Pedal 

Feedback  -  Visual 


Stimulus  -  Audio 

Tone,  Buzzer,  Bell,  Alarm 
Tape  Recording 

Stimulus  -  Audio/Visual 


Punchboard/Tab  Techniques 
Signal  Light 
CRT/Terminal  Display 
Print -out 

Feedback  -  Audio 


Video  Tape 
Closed  Circuit  TV 
FI  Im 

Slide  Tape  Deck 


Inst  rue  tor 

Tone,  Buzzer,  Alarm,  Bell 
Tape  Recording 


*A  detailed  presentation  of  visual  image  display  systems  is  available 
in  ASD-TR-78-16,  Air  Force  Aircrew  Training  Devices  Master  Plan,  March 
1979. 

Note:  A  description  and  evaluation  of  some  of  these  items  appears 

under  the  media  descriptions  Appendix  A. 


I  TASKS.  5.  MEDIA  6  DESCRIPTION/BEHAVIORAL  REQUIREMENT 

REQ.  NUMBER 


FORM  3b 


requirement  number,  the  media  that  you  have  selected,  and  a  description 
of  the  behavioral  requirements  that  the  media  should  support.  This 
description  should  conform  to  the  description  now  entered  onto  the 
current  FORMs  3  described  in  the  3306th  Procedural  Handbook. 

Products  of  Step  6;  Once  you  have  completed  Step  6,  you  should 
have  the  following  completed  documents: 

.  FORM  3a  -  A  listing  of  each  component  tliat  needs  to  be 

represented  with  hardware,  including  a  specification  of  what 
fidelity  (High  or  Low)  the  simulated  component  should  liave, 
what  task(s)  it  will  be  used  to  teach,  what  trainer  it  is 
attached  to,  and  a  description  of  each  component's 
appearance  and  operation. 

.  FORM  3b  -  A  listing  of  each  behavioral  requirement  that  does 
not  require  training,  and  a  description  of  what  the  alterna¬ 
tive  media  should  present. 

The  next  step  deals  with  the  selection  of  instructional  features 
for  the  trainer. 
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□ 

STEP  1 

Identify  System  Maintenance  Requirements 

□ 

STEP  2 

Identify  Characteristics  of  the  Target  Population 

□ 

STEP  3 

Determine  Training  Requirements 

□ 

STEP  4 

Determine  the  Type  of  Technical  Training  Materials  Required 

□ 

STEPS 

Sequence  Skills  and  Knowledge  (Utilization  Plan) 

□ 

STEPS 

Identify  Fidelity  and  Simulated  Features 

■ 

STEP? 

Select  Instructional  Features 

□ 

STEPS 

Prepare  ISD  Specification 

□ 

STEPS 

Identify  Method 

□ 

STEP  10 

Prepare  Course  Control  Documents  (CCD'S) 

□ 

STEP  11 

Prepare  Instructional  Materials  and  Tests 

□ 

STEP  12 

Validate  Instruction 

□  STEP  13/14  Conduct  Training  and  Evaluate  Training 


STEP  7.  SELECT  INSTRUCTIONAL  FEATURES 


At  this  point  in  the  procedure  you  have  determined  the  number  of 
trainers  you  will  need  and  you  have  determined  the  degree  of  fidelity 
of  each  component  on  the  hardware  trainer(s).  You  are  now  ready  to 
select  instructional  features  for  your  hardware  media.  You  will  only 
need  to  perform  this  step  for  a  sophisticated  trainer.  If  your 
hardware  media  is  only  a  mock-up  or  a  working  model,  then  typically 
instructional  features  will  not  be  needed.  If  your  trainer  involves 
some  sort  of  complicated  student  instruction,  then  instructional 
features  need  to  be  selected. 

Neither  AFP  50-58  nor  the  3306th  Procedural  Handbook  discuss 
instructional  features.  The  selection  and  use  of  Instructional 
features  is  a  new  area. 

To  understand  what  instructional  features  are  and  how  they  can  be 
used,  it  :c  necessary  to  have  an  understanding  of  how  people  *earn. 
Educational  and  psychological  research  has  identified  some  basic 
learning  principles.  Although  more  research  needs  to  be  conducted, 
learning  is  seen  as  involving  four  components,  steps,  or  aspects. 

There  is  the  stimulus  (the  problem  to  be  solved  or  fact  to  be  learned), 
the  response  (the  student's  action  or  actions  to  the  stimuli),  the 
feedback  (the  information  given  to  the  student  concerning  liow  his 
response  compares  to  the  desired  response)  and  the  next  activity  (the 
selection  of  what  the  student  should  do  next).  Each  learning  situation 
then  involves:  (a)  control  over  the  stimulus  presentation,  (b)  control 
over  recording  of  the  student  responses ,  (c)  control  over  presenting 
the  student  with  augmented  feedback  information  and  (d)  control  over 
the  next  activity  selected.  These  aspects  of  learning  are  involved  in 
every  learning  situation,  whether  the  learning  is  simple  or  difficult. 
No  matter  how  simple  or  complex  the  learning  situation  is,  someone  or 
something  must  have  control  over  the  stimulus,  over  when  and  what  to 
record,  over  what  information  is  given  to  the  student  after  each 
response,  and  over  what  the  student  should  do  next.  There  are  three 
primary  sources  of  control:  the  Instructor  can  control  these  aspects 
of  the  learning  environment,  the  trainer  can  have  control  over  them,  or 
in  some  cases  the  student  might  be  given  such  control.  In  the  typical 
instructor-oriented  lecture  the  instructor  controls  all  of  these 
aspects  of  the  learning  environment.  The  instructor  controls  the  rate 
of  stimuli  presentation,  he  controls  what  responses  are  recorded,  and 
he  decides  what  the  next  learning  activity  will  be. 

V^en  dealing  with  sophisticated  trainers  or  simulators  it  may  be 
advantageous  to  have  the  trainer  control  some  of  these  functions.  For 


example,  If  the  student  must  make  a  series  of  rapid  responses,  it  may 
be  too  difficult  for  the  instructor  to  record  tliese  responses 
accurately  by  observation,  thus  it  may  be  preferable  to  have  the 
machine  or  trainer  record  these  responses  rather  than  the  instructor. 
When  the  trainer  is  given  these  kinds  of  responsibilities  or 
capabilities,  the  trainer  is  said  to  have  instructional  features.  That 
is,  the  trainer  has  devices  or  mechanisms  to  control  certain  aspects  of 
the  learning  environment.  It  should  be  understood  that  the  machine  or 
trainer  is  given  these  responsibilities  by  tlie  designer.  For  examiile, 
the  designer  must  tell  the  machine  the  rate  at  which  to  present  the 
stimuli;  the  machine  or  trainer  does  not  inherently  know  this.  Thus, 
although  the  trainer  or  machine  is  controlling  aspects  of  the  learning 
environment,  it  is  the  designer  who  sets  the  parameters  of  the  control 
device  or  mechanism. 


Instructional  features  then,  are  features  (characteristics)  of  the 
trainer  (hardware)  that  control  the  stimuli,  the  responses,  the  aug¬ 
mented  feedback  and/or  the  next  activity  aspects  of  the  learning 
environment.  It  should  be  pointed  out  that  the  four  aspects  of  the 
learning  environment  must  be  controlled  by  someone  or  something.  AJ 1 
four  Ingredients  must  be  present  in  the  learning  environment,  regard¬ 
less  of  who  has  control  over  them.  Instructional  features  are  not 
something  that  make  learning  easier,  they  are  things  that  are  con¬ 
trolled  by  the  machine  or  trainer,  which  could  be  controlled  by  the 
instructor. 

As  you  will  discover  in  this  section,  the  type  of  behavior  you  are 
accomplishing  with  your  trainer  (hardware)  influences  the  nature  of  the 
stimulus,  response,  feedback,  and  next  activity  controls  selected. 

That  is,  control  over  these  aspects  of  the  learning  environment  varies 
with  the  type  of  beliaviors  you  are  using  your  trainer  to  achieve. 

For  example,  when  teaching  discrimination  behavior,  it  is  impor¬ 
tant  to  control  the  stimvilus.  That  is,  it  is  important  to  vary  the 
number  of  characteristics  that  tlie  stimulus  displays.  However,  when 
teaching  rule  using,  this  aspect  of  the  learning  environment  may  not 
need  to  be  controlled.  You  will  see  tliat  instructional  features  are 
related  to  the  way  certain  behaviors  are  taught;  that  is  to  learning 
principles  associated  with  each  behavior. 

This  section  presents  a  technique  to  select  tiiose  instructional 
features  that  are  absolutely  necessary.  The  tecliniquc  forces  a 
decision  between  having  the  Instructor  control  certain  aspects  of  the 
learning  environment  or  having  the  machine  or  trainer  control  them.  It 
should  be  recalled  that  Instructional  features  can  Increase  the  cost  of 
the  trainer  and  should  only  be  used  when  the  situation  dictates  that 
the  Instructor  cannot  control  these  aspects  of  the  learning  environ¬ 
ment. 


To  select  the  Instructional  features  for  your  trainer,  you  will 
need  the  Learning  Principle  Guidelines  (Appendix  B),  Instructional 
Features  Worksheet  (Figure  28,  page  107),  and  FORM  4  (Figure  29,  page 
108). 

First,  look  over  the  Learning  Principle  Guidelines.  You  will  see 
that  each  taxonomic  element  or  behavioral  classification  has  its  own 
set  of  learning  principles.  That  is,  each  behavioral  classification 
involves  a  unique  set  of  learning  principles.  Kach  guideline  is 
written  in  the  same  way:  there  is  a  definition  of  the  behavior,  a 
brief  description  of  tlie  practice  situation,  a  stimulus  section  (which 
indicates  if  highlighting  is  needed,  if  the  rate  of  stimulus  presenta¬ 
tion  needs  to  be  controlled,  and  if  the  signal-  to-noise  ratio  needs  to 
be  controlled),  a  response  section  (which  indicates  what  aspects  of  the 
behavior  can  be  measured),  a  feedback  section  (which  indicates  tL3 
augmented  feedback  schedule  and  the  content  of  the  augmented  feedback 
message)  a  description  of  what  the  next  learning  activity  should  be, 
depending  on  the  student's  res|)onse,  and  a  miscellaneous  category 
(which  indicates  other  useful  principles  of  learning,  including  what 
might  be  done  to  prevent  the  student  from  forgetting  what  he  lias 
learned  earlier  in  training).  These  guidelines  will  be  used  in  making 
the  selection  of  instructional  features. 

Now  look  at  FORM  4  (Figure  29,  page  108).  FORM  4  provides  the 
documentation  of  what  instructional  features  are  actually  selected. 

You  will  see  that  a  limited  number  of  instructional  features  are 
included.  The  substeps  Involved  in  selecting  and  documenting 
Instructional  features  are: 

Substep  1:  Complete  Instructional  Features  Worksheet  (This 
documents  information  which  will  be  used  in  your 
selection  of  features.) 

Substep  2:  Select  instructional  features  and  complete  FORM  4. 

These  substeps  are  further  clarified  below: 


Substep  1.  Complete  Instructional  Features  Worksheet 


The  purpose  of  this  worksheet  is  to  record  certain  Information 
about  the  learning  environment  which  is  used  in  your  final  selection  of 
the  instructional  features.  The  Information  requested  is  critical  in 
the  selection  process,  so  be  careful  and  deliberate  wlten  completing  tlie 
worksheet. 
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INSTRUCTIONAL  FEATURES  WORKSHEET 
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MONITORING  INSTRUCTIONAL  FEATURES  I  FEEDBACK  INSTRUCTIONAL  FEATURES  |  STIMULUS^INSTRUCTlONAL  I  MISCELLANEOUS  FEATURES 


The  Inst  rue  t  iona  L  Features  U'orkslieet  (Figure  28,  ixige  1!7)  nust  be 
tilled  out  betore  FORM  A  is  completed.  The  worksheet  contains  five 
m.i  jor  heading:  Preliminary  Information,  Monitoring  Considc-rat  ions  , 
Feedback  Considerations,  Stimulus  Considerations,  and  a  Connents 
Section.  Instructions  for  completing  tlie  worksheet  I'ollow: 

Rrel  iminary  Inforr.iat  ion 

Column  1.  Locate  all  the  skills  and  knowledge  (behavior tl 
re(iu  i  rements )  that  are  going  to  be  tauglit  on  th.' 
trainer.  Ttiese  can  be  locati'd  by  tr.u  ing  tlie 
decisions  in  your  completed  I'liRM  la  to  your  FORM  2. 
Fnter  in  Column  1  the  reference  nunbers  of  the 
skills  and  knowledge  found  on  FORM  2. 

Column  2.  In  Column  2  enter  the  criteri.i  for  successful 

performance;  that  is,  enter  how  well  the  student 
must  display  each  behavior  in  order  to  be  considered 
a  successful  performer  (if  known).  i'or  I'xanple,  if 
tlie  behavior  is  to  "Perform  a  flight  control  surface 
check,"  enter  what  it  would  take  for  you  to  be 
s.itisfied  that  the  student  could  display  tliis 
beliavior — such  as  perform  it  in  10  minutes  or 
perform  the  steps  witli  10:i;,  accuracy  (in  the  right 
sequence)  in  8  tninutes.  In  this  latter  example  you 
wotild  enter  In  Cohimn  2 — "lOO"  accurate  secjuence 
within  8  minutes."  Be  sure  to  list  any  errors  tl-it 
are  likely  to  occur  that  should  be  avoided. 

Column  3.  Fnter  what  variables  have  to  be  measured  to 

determine  whether  the  criteria  have  been  readied. 

In  our  example  we  need  to  measure  elapsed  tine 
from  beginning  to  end  (since  8  minutes  is  a 
requirement),  and  tlie  sequence  of  the  steps  as 
executed  by  tlie  student  (since  iccuricy  is  a 
concern).  Where  two  variables  at\'  considered,  list 
then  in  separate  rows  on  the  worksheet. 

Columns  2  and  3  have  now  defined  your  learning  objective  for  a 
particular  skill  or  knowledge.  You  know  what  behavior  needs  to  be 
displayed,  you  know  what  criteria  must  be  readied  and  FORM  2  indicates 
the  conditions  under  which  the  behavior  must  be  displayed. 

Monitoring  Considerations 

Now  that  yon  know  wliat  needs  tii  be  measured,  ycu  must  decide  who 
has  control  over  the  measurement  process.  Measuring  student  responses 


(variables)  is  a  complicated  process.  First  the  response  has  to  be 
sensed,  next  the  response  must  be  recorded,  and  then  the  response  must 
be  scored  (compared  to  the  criteria).  Finally,  the  response  and/or 
score  must  be  reported  to  the  Instructor.  The  Instructor  can  perform 
all  of  these  functions  or  the  trainer  or  machine  can  perform  them.  The 
decision  of  who  performs  them  influences  tlie  design  of  your  trainer. 

To  assist  you  in  making  these  decisions  follow  the  procedures  below: 

Column  A.  UTio  senses  tlie  response;  tliat  is,  who  or  what 

detects  wiiether  the  student  response  has  occurred? 

To  make  this  decision  use  the  flow  chart  in  Figure 
30  (page  111)  as  a  guide.  As  you  can  see  from 
looking  at  the  flow  chart,  the  decision  "Who  senses" 
is  made  by  considering  the  nature  of  the  response 
(how  rapidly  it  occurs,  and  liow  easy  it  is  to 
observe),  and  the  time  the  instructor  has  available 
to  observe  the  response.  If  the  response  cannot  be 
easily  observed,  either  because  it  occurs  rapidly  or 
because  it  is  hidden  from  vision,  then  the  trainer 
must  sense  the  response.  A  "T"  in  the  flow  chart 
indicates  the  trainer  is  given  this  responsibility; 
an  "I"  indicates  the  instructor  is  given  this 
responsibility. 

Column  5.  ^Iho  records  the  response?  To  make  the  decision 

follow  the  flow  chart  in  Figure  31  (page  LI  2).  If 
the  instructor  is  sensing  the  response,  then  tlie 
instructor  must  record  the  sensed  response  since  the 
trainer  will  not  even  be  aware  t)ie  response 
occurred.  However,  if  the  trainer  is  sensing  the 
response,  either  the  instructor  or  the  trainer  con! 
record  the  response  that  has  been  sensed.  i\s  yo'". 
can  see  from  the  flow  chart,  this  decision  is  made 
by  determining  if  the  sensed  responses  are  occurring 
too  rapidly  to  be  recorded  by  the  instructor.  If 
they  are,  then  the  trainer  must  do  the  recording. 

Column  6.  Who  scores  ttie  response?  Who  compares  the  responses 
to  the  criteria?  To  make  the  decision  follow  the 
flow  chart  in  Figure  32  (page  113).  If  the  trainer 
is  recording  the  response,  then  you  must  decide  if 
the  trainer  or  the  instructor  is  to  score  the 
response.  TJie  only  way  the  trainer  can  score  the 
response  is  if  it  has  recorded  all  the  variables 
that  determine  the  score  (other  than  the  criteria). 
Thus,  tlie  decision  of  wtio  scores  is  primarily  based 
upon  what  Indices  are  involved  in  calculating  the 


WHO  SENSES  THE  RESPONSES’ 

COLUMN  4  OF  INSTRUCTIONAL  FEATURES  WORKSHEET 
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WHO  RECORDS  THE  RESPONSE^ 

COLUMN  b  OE  INSTRUCTIONAL  FEATURES  WORKSHEET 


Figure  31.  Wlio  Records  the  Response?  Column  S  ot 
Instructional  Features  IJorksheet 


Column  7.  Ulio  reports  tlie  responses  and  scores?  This  column 

should  already  be  completed  by  completing  Columns  A, 
^ ,  and  h . 

Column  8.  Who  monitors  the  system?  To  make  this  decision 

follow  the  flow  cliart  in  Kigure  33  (page  113),  This 
flow  chart  differs  sliglitly  from  tht'  previous  ones. 
You  must  consider  the  entire  objective  when  using 
this  flow  chart.  The  major  question  to  ask  yourselt 
in  making  this  decisicni  is  "How  many  system 
reactions  are  tltere  to  tite  student  response?"  If 
there  are  are  several,  then  t)ie  trainer  should 
monitor  all  of  the  system  parameters  that  are 
affected.  If  there  .ire  only  .i  fi‘W,  tlu-n  the 
instructor  possibly  can  record  the  system  par.un- 
eters.  In  some  c.ises  you  may  elect  to  kei-p  track  of 
only  certain  par.ameters  and  not  all  of  those  th.it 
.ire  .affected.  If  this  is  your  decision,  record  in 
the  "comments"  section  those  system  p.irameters  that 
have  been  seli'cted. 


Feedback  Considerations 

You  h.ive  comi'i  led  all  of  the  information  reipiired  to  make 
decisions  concerning  instructional  features  that  control  sensing, 
recording,  scoring,  reporting,  .and  monitoring  the  status  of  llie  system. 
Now  you  can  focus  your  .attention  on  providing  inform, ation  to  make 
augmented  feedback  cons  ider.at  ion  decisions  (Columns  9  and  10  on  tlie 
Instructional  Features  Worksheet). 

It  shoulii  be  pointi'd  out  that  instructional  features  are  iinly 
concerned  with  .augmented  t  eedb.ack  .iiul  not  the  feedb.ack  th.it  is  diri'ctlv 
received  from  the  svstem  being  simul.ated.  For  example,  when  .i  di.il  is 
man  i  pul. It  I'd ,  it  may  cause  a  display  to  change.  If  the  displ.iy  on  the 
trainer  ch.angi's  .as  ,a  result  of  the  m.ini  piil.it  ion  of  the  di.al,  the 
machine  or  trainer  is  providing  direct  1  eedback  to  the  student  (th.at 
is,  the  new  reading  on  the  display  provides  feedb.ick  inform.at  ioti  to  the 
student).  This  type  ot  feedback  w.is  considi’red  when  you  made  the 
fidelity  decision  in  Step  h.  Typic.illy,  this  is  not  the  type  ot  teed- 
b.ick  lh.it  is  of  concern  when  talking  .iboiit  instructional  fe.itures. 
lnstruction.il  fe.itures  concern  .uigmenti'd  leedb.ick;  that  is,  feedb.ick 
which  is  not  provided  directly  by  the  trainer  .as  the  ri'sult  of  the 
man  i  pu  1 .1 1  i  on  ot  ,a  di.al  or  control.  .Aug.mented  feedb.ack  usually  concenis 
a  verbal  or  writti'u  communication  to  the  stiuk’iU  indic.ating  t  lu’  correc¬ 
tness  ot  his  response  or  the  correctness  of  .a  set  ot  resinmses.  For 
example,  .an  .lugmented  t  eedb.ack  messag.e  might  lx*  .i  writti'ii  commun  i  c.a  t  i  on 
on  a  CUT  screen  tel  liny,  I  lie  student  that  his  ri'sponse.  w.as  correct,  .iiul 
he  should  look  .at  ilispl.ay  XYZ  to  see  the  el  feet  the  m.in  i  jmiI  .it  i  on  h.id. 


In  addition,  augmented  feedback  messages  are  often  used  to  comnuinicate 
to  a  student  his  score,  after  he  has  completed  a  problem  set. 

A  column  by  column  procedure  is  provided  below  for  completing  this 
section  of  the  worksheet: 

Column  9.  Who  presents  the  augmented  feedback  message  to  the 
students?  To  make  the  decision,  follow  the  flow 
chart  in  Figure  34  (page  117).  It  should  bo  noted 
that  this  feedback  decision  is  related  to  who 
controls  the  scoring  process  as  well  as  other 
measurement  and  monitoring  functions.  The  primary 
question  asked  to  make  this  decision  is  related  to 
how  much  information  the  trainer  already  has 
concerning  the  student's  performance.  The  content 
of  the  feedback  message  depends  upon  the  behavior 
under  consideration  (each  behavior,  taxonomic  code, 
or  taxonomic  element  specifies  the  content  of  the 
augmented  feedback  message).  Thus,  to  make  this 
decision  you  must  consult  the  Learning  Guidelines 
(see  Appendix  B).  If  the  trainer  has  all  of  the 
information,  then  it  can  provide  the  student  with 
the  augmented  feedback  message.  If  not,  then  tlie 
Instructor  must  provide  the  student  with  the 
augmented  feedback  message.  If  the  machine  or 
trainer  has  only  partial  information  then  it  can 
only  provide  a  partial  feedback  message. 

However,  just  because  the  trainer  has  all  the  infor¬ 
mation  to  provide  the  augmented  feedback  doesn't 
automatically  dictate  that  the  trainer  should 
perform  this  function.  A  decision  that  the  trainer 
should  serve  this  function  will  lead  you  to  select 
many  expensive  instructional  features.  Even  if  the 
trainer  has  all  of  the  required  information  or 
content  of  the  augmented  feedback  message,  it  is 
still  possible  for  the  instructor  to  provide  the 
feedback  message  to  the  student.  What  you  must 
consider  in  this  situation  is  the  augmented  feedback 
schedule.  If  the  augmented  feedback  message  must  be 
received  by  the  student  immediately  then  you  must 
ask  yourself,  "Does  the  instructor  have  time  to 
collect  the  entire  content  of  the  message  and 
present  it  to  the  students?”  If  "Yes,"  then  the 
instructor  should  provide  the  message;  if  "No,"  then 
the  trainer  should  provide  the  message. 
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Column  10.  Who  controls  the  next  activity?  Follow  the  flow 

chart  in  Figure  35  (page  119)  to  make  this  decision. 
You  will  notice  that  this  decision  is  also 
influenced  by  what  information  the  trainer  may 
already  havej  thus  who  controls  tlie  next  activity 
selected  is  discussed  under  the  feedback  section. 

The  flow  chart  is  self-explanatory. 


Stimulus  Considerations 


You  now  have  to  decide  who  controls  the  rate  of  stimulus  presen¬ 
tation  and  who  controls  the  signal- to- noise  ratio.  Of  these  two  you 
are  probably  less  familiar  with  the  signal- to-noise  ratio.  The  signal- 
to-nolse  ratio  refers  to  the  ratio  of  relevant  to  irrelevant  cues 
presented  to  the  student.  For  example,  suppose  you  are  teaching 
students  to  detect  a  wave  pattern  on  a  video  screen  of  some  sort  (a 
scope).  On  the  job  the  pattern  isn*t  clear  (there  is  noise,  inter¬ 
ference).  Your  ultimate  training  objective  miglit  be  to  liave  the 
student  recognize  the  pattern  under  the  same  conditions  as  occur  on  tlie 
job.  However,  in  the  early  stages  of  learning  it  would  be  difficult 
for  the  students  to  recognize  the  pattern  because  of  all  the  noise; 
thus,  in  the  early  stages  of  learning  you  might  need  to  reduce  the 
noise  level.  As  the  student's  proficiency  increases  you  would  increase 
the  noise  level  until  it  is  identical  to  or  greater  than  wliat  actually 
appears  on  the  job.  In  this  situation,  the  signal- to-noise  ratio  needs 
to  be  controlled  either  by  you  or  by  tlie  trainer. 

Column  11.  Who  controls  the  stimulus  presentation?  To  make 
this  decision  follow  the  flow  coart  in  Figure  36 
(page  120).  This  decision  is  primarily  based  upon 
how  easy  it  is  for  the  instructor  to  control  the 
stimulus  presentation  rate.  If  it  is  difficult  to 
control  (for  example,  it  equires  many  parameter 
adjustments  or  mechanical  manipulations),  then  the 
trainer  should  control  this  aspect  of  the  learning 
environment . 

Column  12.  Who  controls  the  ratio  of  signal  to  noise?  To  make 
this  decision  follow  the  flow  chart  on  Figure  37 
(page  121).  Again  you  will  notice  that  the  primary 
consideration  involves  how  difficult  and  time 
consuming  it  would  be  for  the  Instructor  to  control 
this  aspect  of  the  learning  environment. 

This  concludes  the  directions  for  completing  the  Instructional  Features 
Worksheet. 
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WHO  CONTROLS  STIMULUS  PRESENTATION? 
COLUMN  11  INSTRUCTIONAL  FEATURES  WORKSHEET 


decision  logic 


EXPLANATION 
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Figure  36.  Who  Controls  Stimulus  Presentation?  Column  11  of 
Instructional  Features  Worksheet 


WHO  controls  ratio  of  signal  to  noise  ^ 

COLUMN  12  INSTRUCTIONAL  FEATURES  WORKSHEET 


Substep  2.  Selecting  Instructional  Features 

You  are  now  in  a  position  to  select  the  instructional  features 
needed  to  accomplish  the  particular  training  requirement  you  are 
considering.  If  there  is  an  "I"  in  every  column  of  the  Instructional 
Features  Worksheet,  then  no  instructional  features  will  be  needed  since 
the  instructor  is  controlling  the  learning  environment  completely  and 
this  substep  can  be  bypassed.  A  list  of  the  possible  instructional 
features  is  found  in  Table  5  (pages  123  and  124).  You  should  read  the 
list  carefully  before  continuing,  especially  the  description  of  each 
instructional  feature. 

The  procedures  for  selecting  instructional  features  are  described 
below.  To  make  the  selection  you  will  need  Form  4  Figure  29,  (page 
108)  and  the  job  aids  or  flow  charts  that  guide  you  in  making  the 
selections.  Each  Instructional  feature  has  its  own  flow  chart  to  be 
used  when  considering  the  selection  of  that  instructional  feature. 

A.  Complete  the  top  part  of  FORM  4 

The  data  requested  is  self-explanatory.  Also  enter  the 
requirement  number  and  trainer  number,  if  there  is  more 
than  one  trainer. 

B.  Select  Monitoring  Instructional  Features. 

Review  the  Instructional  Features  Worksheet  you  completed 
in  Substep  1,  then  follow  the  procedures  below: 

1.  Start  with  the  highest  numbered  column  of  Columns  4, 
5,  6,  and  7  in  which  a  "T"  appears.  This  becomes 
your  primary  monitoring  instructional  feature  label. 
For  example,  if  Column  5  has  a  "T"  but  not  Column  6, 
then  your  primary  label  becomes  "Recording."  The 
reason  you  take  the  label  of  the  highest  column 
containing  a  "T"  is  to  avoid  having  an  instructional 
feature  for  each  aspect  of  the  measurement  process. 

A  control  for  the  highest  aspect  will  also  control 
the  lower  aspects. 

Now  go  to  the  flow  chart  in  Figure  38  (page  125). 
This  flow  chart  helps  you  to  determine  if  you  need 
an  on-off  or  select  control  feature.  For  example, 
if  your  primary  label  is  "Recording,"  then  the  flow 
chart  will  help  you  decide  if  you  need  an  on-off 
recording  control  or  a  select  recording  control. 
Primarily  the  decision  between  an  on-off  control 
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T.ihle  ^ 

List  of  Instructional  Koatures 


Response  Features 


On-Of f/Select  Sensing 


On-Of f/Select  Recording 


On-Of f/Select  Scoring 


On-Of f/Select  Reporting 


On-Of f/Select  Monitoring 


Reporting  Devices 


a.  Printer 


Storage  Devices 


a.  Hardcopy 

b.  Electronic 


Adjustable  Criteria  Control 


Allows  the  Instructor  to  turn  on-off  the  devlce(s)  which 
sense  the  student  responses  or  to  select  those  variables 
which  are  sensed.  Only  appropriate  If  tlie  trainer  Is  sensing 
the  responses.  Control  should  be  located  on  the  Instructor's 
station. 

Allows  the  Instructor  to  turn  on-off  the  devlce(s)  which 
record  the  student  responses  or  to  select  those  responses  or 
variables  which  are  recorded.  Only  appropriate  If  the 
trainer  Is  recording  the  responses  or  variables.  Control 
should  be  located  on  the  instructor's  stations. 

Allows  the  Instructor  to  turn  on-off  the  scoring  capability 
of  the  trainer  or  to  select  those  scores  which  are  to  be 
calculated.  Only  appropriate  if  the  trainer  is  scoring  the 
student  responses;  l.e.,  comparing  the  student  response  to 
the  criterion.  Control  should  be  located  on  the  instructor's 
station. 

Allows  the  instructor  to  turn  on-off  the  reporting 
capabilities  of  the  trainer  or  to  select  what  Is  and  Is  not 
reported.  Only  appropriate  If  the  trainer  Is  doing  the 
reporting.  Control  should  be  located  on  the  instructor* s 
scat  ion. 

Allows  the  instructor  to  turn  on-off  the  system  status  report 
or  to  select  what  system  variables  are  to  be  reported.  Only 
appropriate  if  the  trainer  is  monitoring  the  status  of  the 
system  being  simulated.  Control  should  be  located  on  the 
instructor's  station. 


Only  appropriate  If  trainer  Is  repotting  to  the  Instructor 
either  or  both  the  student’s  responses  or  score  ard/or  system 
status;  l.e,  monitoring  the  status  of  the  system.  If  the 
trainer  ts  doing  the  reporting,  the  trainer  needs  some  way  to 
visually  report  the  scores,  responses,  or  system  values. 

This  can  be  accomplished  either  with  a  printer  or  a  CRT 
screen.  Either  the  printer  or  the  CRT  screen  needs  to  be 
located  at  the  Instructor's  station. 


Only  appropriate  if  trainer  is  recording  scoring  and/or 
reporting  student  responses,  scores,  and  system  status 
values.  In  addition,  storage  is  only  important  If  teedback 
is  based  on  performince  over  many  sessions.  Allows  the 
instructor  to  store  information  concerning  the  student's 
performance.  Two  types  of  storage  are  possible,  hardcopy 
e.g.,  from  a  printer),  electronic  storage  (e.g.,  diskettes, 
magnetic  tape,  etc).  If  an  electronic  device  is  selected  an 
electronic  retrievel  mechanism  is  needed. 

Allows  the  instructor  to  change  the  performance  values  that  a 
response  is  compared  to.  Only  appropriate  if  trainer  is 
scoring  the  student's  responses.  Used  only  when  Learning 
principles  dictate  a  dlffernt  criteria  value  for  each  stage 
of  learning.  Control  should  be  located  In  the  Instructor's 
staC ion. 
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laljK'  5  (Continued) 


List  of  Instructional  Features  (Continued) 


Features 


Description 


Augaented  Feedback  Features 
On-Off /Select  Feedback 


Feedback  Message  Adjust 


Reporting  Devices 


a.  Printer 

b.  CRT 

c.  Other 


Allows  Instructor  to  turn  on-off  the  nechanlso  chat  gives  or 
reports  the  feedback  to  the  student  or  allows  the  Instructor 
Co  select  when  feedback  should  be  given  imsiedlacely  or 
delayed.  Only  appropriate  If  trainer  Is  presenting  the 
feedback  message  to  the  student.  Control  should  be  located 
on  the  Instructor's  station. 

Allows  the  Instructor  to  adjust  or  change  the  feedback 
message  given  to  the  student.  Only  appropriate  If  trainer  Is 
presenting  the  feedback  message  to  Che  student.  If  selected 
need  reporting  device  (see  next  feature). 


Only  appropriate  If  the  trainer  Is  presenting  the  feedback 
message  to  the  student.  If  the  feedback  Is  under  Che 
trainer's  control,  Che  trainer  needs  a  method  or  way  to 
visually  present  Che  message  to  the  student.  This  can  be 
done  using  a  printer,  a  C"T  screen  or  some  ocher  device 
(e.g.,  slide  projector,  etc.).  Reporting  devices  should  be 
located  at  Che  student's  station. 


Next  Activity  Features 

On-Off/Select  Next  Activity  Allows  the  instructor  to  turn  on-off  the  next  activity 

pre-programmed  for  the  student  or  allows  the  Instructor 
to  select  the  next  activity  from  a  list  of  pre-programmed 
next  activities.  Should  be  located  at  instructor's  station. 


On-Off  Freeze 


Stimulus  Control  Features 


Race  Control  Adjust 


Signal  to  Noise  Adjust 


Allows  the  instructor  to  turn  on-off  Che  pre-programmed 
freeze  Instructions  within  the  trainer  or  to  freeze  the 
trainer  in  a  given  state  when  a  freeze  is  not  pre-programmed. 
A  freeze  shall  cause  all  displays,  controls,  Indicators,  etc. 
to  reisaln  fixed  In  their  position  at  Che  moment  of  the  freeze 
Should  be  located  at  Che  Instructor's  station. 


Allows  the  Instructor  to  set  or  adjust  the  rate  of  stimulus 
presentation.  Only  appropriate  if  the  trainer  Is  controlling 
the  stimulus  rate.  Should  be  located  ?t  Inetructor's 
station. 

Allows  Instructor  set  or  adjust  the  ratio  of  signal  to  noise. 
Only  appropriate  if  Che  trainer  Is  controlling  Che  signal  to 
noise.  Should  be  located  at  Instructor's  station. 


Miscellaneous  Features 

Cue  Enhancement  Control 

Options 

Off-On 

Select 

Malfunction  Insertion 

System  Parameti.r  Control 

Sign  In 


Allows  the  Instructor  to  control  Che  highlighting  of  stimuli 
or  responses.  The  control  can  take  two  forms — off-on  and 
select.  Off-on  allows  all  cues  to  be  on  or  off.  Select 
allows  the  Instructor  to  select  what  cues  are  to  be 
functional.  Control  should  be  located  at  Instructor's 
station. 

Allows  the  instructor  to  Insert  malfunctions.  Only 
appropriate  for  Problem  Solving  Behavior.  Control  located  at 
Instructor’s  station  only. 

Allows  Che  Instructor  to  pre-set  system  parameters  which 
change  the  difficulty  of  the  problem  set.  Note  system 
parameter  control  can  be  used  for  malfunction  Insertion,  if 
the  number  of  parameters  to  be  set  Is  minimal. 

Allows  the  student  to  identify  himself  to  the  trainer — usually 
for  record  keeping  purposes.  Should  be  located  at  student's 
station.  Only  appropriate  If  trainer  is  keeping  student  score 
or  recording  student  responses. 


or  a  select  type  control  Is  made  by  determining  the 
Influence  of  the  stage  of  learning  on  the  function. 

It  should  be  pointed  out  that  there  are  typically 
two  types  of  controls  that  can  be  placed  on  your 
trainer.  The  first  type  of  control  Is  strictly  an 
on-off  type  (e.g.,  a  control  on  the  instructor 
station  which  supresses  the  recording  mechanism). 

An  on-off  control,  when  "Off,"  means  that  the  func¬ 
tion  will  not  be  operative.  The  second  type  of 
control  is  a  select  control.  Unlike  an  on-off 
control  it  is  not  an  all  or  nothing  control.  For 
example,  the  select  control  allows  the  Instructor  to 
select  what  variable  is  to  be  recorded  from  a  menu 
of  possible  variables.  If  there  is  no  "T"  in 
Columns  4,  5,  6,  and  7,  then  go  to  "C"  on  page  131 
("Select  Augmented  Feedback  Instructional 
Features" ) . 

2.  If  there  is  an  "I"  in  Column  8  of  the  Instructional 
Features  Worksheet  then  go  to  "3"  below,  otherwise 
go  to  the  flow  chart  in  Figure  39  (page  127)  and 
determine  whether  you  need  a  system  monitoring 
instructional  feature.  This  Instructional  feature 
allows  you  to  print  or  report  the  system  status. 

You  will  again  be  deciding  if  you  need  an  on-off 
control  or  a  select  control,  and  again  the  basis  for 
making  the  decision  is  the  Influence  of  the  stage  of 
learning  on  the  particular  behavior  being  analyzed. 

3.  If  there  is  a  "T"  in  7a  or  7b  of  the  Instructional 
Features  Worksheet,  you  will  need  a  device  for 
reporting  the  responses  or  score  to  the  instructor. 
To  determine  the  type  of  reporting  device  you  need 
use  the  flow  chart  in  Figure  40  (page  128).  You 
will  be  making  a  decision  between  a  printer  or  a 
CRT. 

4.  Now  you  need  to  determine  if  a  storage  device  is 
needed.  To  help  you  make  this  decision  use  the  flow 
chart  in  Figure  41  (page  129).  This  flow  chart  not 
only  helps  you  to  determine  if  a  storage  device  is 
needed,  it  also  provides  advice  on  what  type  of 
storage  device  might  be  required. 

5.  Now  determine  if  you  need  a  criteria  adjust  control. 
It  is  only  appropriate  if  the  trainer  is  scoring, 
that  is  if  there  is  "T"  in  Column  7b  of  the 
Instructional  Features  Worksheet.  (See  the  flow 
chart  in  Figure  42,  page  130.) 
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REPORTING  DEVICE 


EXPLANATION 


DECISION  LOGIC 


STORAGE  DEVICE 


C.  Select  Augmented  Feedback  Instructional  Features. 

To  select  these  features  follow  the  procedures  beloi^f.  You 
will  be  looking  at  such  instructional  features  as  on-off 
feedback  message  adjust,  feedback  reporting  devices  and 
freeze  controls. 

1.  First  you  need  to  determine  if  a  feedback  control  is 
needed.  It  is  only  appropriate  if  there  is  a  "T"  in 
Columns  9a,  9b,  or  9c  of  the  Instructional  Features 
Worksheet,  indicating  the  trainer  is  controlling  the 
feedback  message.  To  make  die  decision  follow  the 
flow  chart  in  Figure  43  (page  132).  You  will  see 
that  the  flow  chart  determines  what  type  of  feedback 
presentation  control  is  needed,  eitlier  an  on-off  or 
select  control.  Tiie  decision  is  based  primarily 
upon  the  changing  nature  of  the  augmented  feedback 
message  over  tl\e  various  stages  of  learning. 

2.  Next,  you  must  decide  if  you  need  a  feedback  message 
adjust  control.  There  may  be  times  when  you  want  to 
adjust  the  feedback  message  that  is  given  to  the 
student.  This  instructional  feature  would  be  used 
only  where  the  principle  of  shaping  is  involved. 

(See  the  Learning  Guidelines,  Appendix  B,  for  the 
behavior  of  interest.)  When  shaping  is  involved  you 
need  to  give  the  student  an  individualized  message. 
Follow  the  flow  chart  in  Figure  44  (page  133)  to 
make  the  decision. 

3.  If  the  trainer  is  providing  the  feedback  message  to 
the  student,  then  some  device  is  needed  for  the 
student  to  receive  this  message.  This  message  can 
be  received  through  a  printer,  CRT,  or  some  other 
device  located  at  the  student  station.  The  type  of 
device  depends  upon  the  cost.  No  flow  chart  is  used 
for  this  decision.  If  there  is  a  ”T"  in  Columns 
9a,  9b  or  9c,  then  a  device  is  needed,  so  enter  a 
clieck  in  Column  9  of  FORM  4. 

4.  If  there  is  a  check  in  Column  10  of  the  Instruc¬ 
tional  Features  Worksheet,  indicating  that  the 
trainer  has  control  of  the  next  activity,  then  you 
must  determine  if  you  want  the  instructor  to 
override  the  next  activity  selected  by  the  trainer. 
The  options  available  are  a  "Halt"  control  and  a 
next  activity  adjust.  To  make  these  decisions 
follow  the  flow  chart  in  Figure  45  (page  134). 

Again  you  will  notice  that  the  decision  is  based 
primarily  upon  learning  principles  and  practical 
considerations. 


5.  Next  you  need  to  decide  if  a  freeze  control 

mechanism  is  needed.  To  make  this  decision  read  tin' 
flow  chart  in  Figure  46  (page  136). 

D.  Select  Stimulus  Control  Instructional  Features. 

1.  If  you  have  a  "T"  in  Column  11  of  the  Instructional 
Features  Workslieet,  indicating  tliat  tlie  trainer  is 
going  to  control  the  rate  of  presentation,  you  need 
to  decide  what  kind  of  control  to  use.  To  make  thi' 
decision  follow  tlie  flow  chart  in  Figure  47  (page 
137). 

2.  If  you  tiave  a  "T"  in  Column  12  of  the  Instruc¬ 
tional  Features  Worksheet,  indicating  the  trainer 
has  control  over  the  signal  to  noise  ratio,  you  need 
to  decide  what  type  of  control  is  needed.  To  make 
this  decision  follow  tiie  flow  chart  in  Figure  48 
(page  138). 

E.  Select  Miscellaneous  Instructional  Features. 

There  are  some  miscellaneous  instructional  features  you 
should  consider  using: 

1.  Cue  enhancement  control.  This  control  allows  the 
instructor  to  highlight  stimuli  or  responses.  To 
determine  what  kind  of  control  is  needed,  follow  tlie 
flow  chart  in  Figure  49  (page  139). 

2.  Malfunction  insertion  control.  This  control  allows 
the  Instructor  to  insert  malfunctions.  It  is  only 
appropriate  if  the  behavior  is  troubleshooting.  To 
determine  what  kind  of  control  is  needed,  follow  tlie 
procedure  in  Figure  50  (page  140). 

3.  Sign-in  control.  This  allows  the  student  to 
identify  himself  to  the  trainer.  Follow  the  flow 
chart  in  Figure  51  (page  141). 

This  completes  the  selection  of  the  instructional  features  that 
are  needed  to  achieve  the  behavioral  requirement  specified.  You  are  to 
repeat  the  process  for  each  requirement  the  trainee  will  achieve  on  the 
trainer. 

After  you  have  completed  FORM  4  for  all  the  requirements,  you  need 
to  examine  it  carefully.  You  will  find  that  some  requirements  need 
certain  instructional  features,  while  other  requirements  do  not. 
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ON'OFF  FREE2E 


DECISION  LOGIC 

EXPLANATION 

SIGNAL  lO  NOISE  ADJUST 


CUE  enhancement  control 


DECISION  LOGIC 


EXPLANATION 


MALFUNCTION  INSERTION  CONTROL  SYSTEM  PARAMETER  CONTROL 


After  you  have  completed  FORM  4  for  all  the  rt  ,uirenents,  you  need 
to  examine  It  carefully.  You  will  find  that  some  requirements  need 
certain  instructional  features,  while  other  requirements  do  not. 
Although  at  first  glance  this  may  seem  odd,  it  should  be  realized  that 
different  taxonomic  codes  (behaviors)  are  taught  differently  (meaning 
that  different  instructional  features  might  be  needed). 


Collapsing  Control  Features 


All  the  instructional  features  where  pre-programming  is  indi¬ 
cated  specify  that  control  is  dictated  by  the  stage  of  learning. 

Instead  of  having  many  controls,  you  may  want  one  control  that  sets  the 
stage  of  learning  (early  or  late).  The  control  might  then  monitor  what 
is  scored,  the  criteria  the  student's  response  is  compared  to,  the 
feedback  message  that  is  received,  the  next  activity  selected,  the 
freeze  conditions,  and  the  rate  of  stimulus  presentation.  Thus,  sepa¬ 
rate  controls  for  each  of  these  mighf  not  be  needed.  Examine  FORM  4 
carefully  and  try  to  collapse  the  controls  to  a  few,  that  is,  make  one 
control  serve  many  functions.  To  help  you  collapse,  look  at  Table  6 
(page  143).  It  indicates  what  might  be  done  by  a  single  control.  If 
you  collapse  controls,  be  sure  to  specify  the  control  as  well  as  the 
function  the  control  will  serve.  This  can  be  done  at  the  bottom  of 
FORM  4. 


Additional  and  Remedial  Instrtu'iion 


Tliere  are  times  when  your  trainer  mig)it  present  additional  or 
remedial  instruction  to  the  student.  For  example,  if  your  next  activ¬ 
ity  involves  remedial  instruction,  or  if  before  using  tlie  trainer  the 
student  must  be  presented  with  basic  knowledge,  then  tlieso  features 
might  be  built  into  your  trainer.  The  procedures  described  above  are 
only  used  for  those  skills  and  knowledge  (behavioral  requirements) 
where  fidelity  decisions  were  made.  It  is  conceivable  that  other 
skills  and  knowledge  might  be  taught  on  the  trainer.  That  is,  in  Step 
4  you  separated  your  skills  and  knowledge  statements  into  two  groups, 
those  where  hardware  was  needed  and  those  where  non-hardware  media  was 
indicated.  In  Stop  5,  you  made  an  Initial  try  at  sequencing  tlic  skills 
and  knowledge.  This  resulted  in  citanging  tlie  media  class  of  some  of 
the  skills  and  knowledge.  In  Step  6,  you  made  fidelity  decisions  for 
those  skills  and  knowledge  to  be  acquired  on  tiie  hardware.  Steps  6  and 
7  resulted  in  a  defined  set  of  characteristics  that  your  trainer  should 
have.  Now  tliat  you  liave  a  bettor  idea  of  wliat  your  trainer  is  going  to 
look  like,  you  siiould  review  your  preliminary  media  choices  (Step  4). 


Table  6 

Collapsing  Strategy 


Control 


Stage  of  learning 
control  (late,  middle, 
early) 


Terminal  (at  instructor 
stat ion) 


Possible  Functions 


Combine  all  instructional  features  on  Form  4 
which  involve  pre-programming. 

Column  2c:  Reporting  select 

Column  3a:  System  monitoring 

Column  6a:  Criteria  adjust 

Column  7b:  Feedback  control 

Column  lla:  Next  activity  control 
Column  12a:  Rate  control  adjust 
Column  13a:  Signal  noise  adjust 
Column  14a:  Cue  enhancement  adjust 

These  instructional  features  are 
pre-programmed  for  the  stage  of  learning. 


A  terminal  will  allow  a  meclianism  to  input 
conditions  and  make  certain  adjustments. 
Consider  combining  all  tl\e  functions  below  to 


the  terminal: 

Column  2d; 

Report  select 

Column 

3b; 

System  monitor 

Column 

4a; 

Printer 

Column 

6b: 

Criteria  adjust 

Column 

7  c ; 

Feedback  control 

Column 

8: 

Feedback  message  adjust 

Column 

lOa:"] 

Next  activity 

Column 

1  Oc :  1 

Column 

1  la: 

Activate  freeze 

Co  1  vimn 

lie; 

Deactivate  freeze 

Column 

12b; 

Rate  control  adjust 

Column 

13b: 

Signal  noise  adjust 

Column 

14b: 

Cue  enhancement 

Co lumn 

lla: 

System  parameter  input 

Tliese  instructional  features  all  require  a 
way  to  set  or  adjust  in  potential  software  or 
programs. 
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It  is  possible  that  some  of  the  ski i is  and  knowledge  that  were' 
identified  as  being  tauglit  on  non-hardware  media  can  be  acquired  on  the 
trainer.  Kor  example,  location  of  parts  and  components  was  probably 
identified  as  being  tauglit  using  visual  media  (such  as  slides). 

However,  now  that  you  have  the  trainer  designed  you  night  find  it  more 
reasonable  to  use  the  trainer  to  achieve  this  objective  or  behavioral 
requirement. 

Similarly  you  may  find  it  reasonable  to  build  into  tlie  trainer 
some  of  the  skills  and  knowledge  that  were  originally  sequenced  to  be 
taught  before  the  trainer  was  actually  to  be  used  by  the  students.  To 
do  this  you  should  recheck  your  preliminary  sequencing  (Stop  5),  then 
decide  if  some  of  the  skills  and  knowledge  that  are  prerequisite  to 
using  the  trainer  can  and  should  be  incorporated  into  instruction  on 
the  trainer.  Your  decisions  should  be  based  upon  such  considerations 
as : 

A.  Can  these  skills  and  knowledge  be  incorporated  witliout 
interfering  with  the  flow  of  students  using  the  trainer? 

B.  Is  the  media  class  identified  for  those  skills  and  knowl¬ 
edge  compatible  with  the  design  of  the  trainer?  For 
example,  if  computer  assisted  instruction  is  identified, 
does  the  trainer  use  a  computer?  If  "No,"  can  the  media 
class  be  changed? 

A  "No"  to  the  above  questions  indicates  that  perhaps  the  acquisi¬ 
tion  of  those  skills  and  knowledge  should  not  be  built  into  the 
trainer. 

If  you  decide  that  some  of  the  skills  and  knowledge  can  be  built 
into  tlie  trainer,  then  include  them,  but  be  sure  you  make  a  note  at  the 
bottom  of  FORM  3a  for  the  additional  skills  and  knowledge.  In  addi¬ 
tion,  you  sliould  list  the  media  that  must  be  built  into  the  trainer. 

For  example,  if  slides  are  going  to  be  used,  then  you  need  to  specify 
that  the  trainer  needs  to  be  equipped  with  a  slide  projector.  Be  sure 
that  you  include  all  other  media  that  is  going  to  be  attached  to  the 
trainer. 


Example 

An  example  has  been  developed  to  illustrate  the  selection  of 
instructional  features.  A  FORM  2  lias  been  prepared  (see  Figure  ‘i2, 
page  145)  which  identifies  one  training  requirement  needing  hardware. 
Let's  assume  that  other  training  requirements  indicate  hardware  is  also 
needed.  Also  assume  that  fidelity  decisions  have  been  made  concerning 
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FORM  F.x.impl*' 


tliese  particular  skills  and  knowled^;o,  and  that  these  requirements  are 
to  be  acquired  using  a  sophisticated  trainer.  This  is,  assume  instruc¬ 
tional  features  must  be  selected  for  this  requirement. 

Hie  Instructional  Keatures  Worksheet  cont.iining  tliis  requirement 
has  been  completed  and  appears  in  Figure  53  (page  147).  It  sliould  be 
noted  that  the  instructor  is  sensing,  recording  scccring,  and  reporting. 
These  decisions  were  made  because  t\\e  variables  involved  were  easy  to 
observe  and  the  insiructor  lead  the  time  available  to  inspect  the 
students'  performance  for  broken  cables.  Column  8  was  left  blank 
because  there  were  no  system  parameters  to  monitor.  Column  9a,  9b,  and 
9c  have  an  "I"  indicating  that  the  instructor  (since  he  is  scoring  and 
reporting)  will  be  responsible  for  providing  feedback  to  the  student. 
Since  the  instructor  is  providing  tlie  feedback  message,  it  is  impos¬ 
sible  for  the  trainer  to  control  tlie  next  activity,  and  an  "I”  was 
entered  in  Column  10.  A  review  of  tlie  I. earning  Principles  Guidelines 
indicated  that  Columns  11  and  12  did  not  apply. 

Because  all  of  tlie  columns  or.  the  Instructional  Features  Worksheet 
contain  either  an  "I"  or  are  blank,  no  instructional  features  are 
needed  for  this  requirement.  That  is,  this  requirement  would  not 
appear  on  a  FORM  4.  Had  a  "T”  been  present  in  some  of  the  columns, 
then  a  FORM  4  would  have  been  prepared  using  the  flow  charts  discussed 
above. 
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INSTRUCTIONAL  FEATURES  WORKSHEET 
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□  STEP1 


Identify  System  Maintenance  Requirements 


D  STEP  2  Identify  Characteristics  of  the  Target  Population 

D  STEPS  Determine  Training  Requirements 

Q  STEP  4  Determine  the  Type  of  Technical  Training  Materials  Required 

D  STEP  5  Sequence  Skills  and  Knowledge  (Utilization  Plan) 

Q  STEP  6  Identify  Fidelity  and  Simulated  Features 

□  STEP  7  Select  Instructional  Features 

B  STEPS  Prepare  ISD  Specification 

Q  STEPS  Identify  Method 

O  STEP  10  Prepare  Course  Control  Documents  (CCD'S) 

Q  STEP  1 1  Prepare  Instructional  Materials  and  Tests 

Q  STEP  12  Validate  Instruction 

Q  STEP  13/14  Conduct  Training  and  Evaluate  Training 


STKP  8 


PREPARE  ISD  SPECIFICATION 


Once  you  have  completed  Steps  6  and  7,  you  are  ready  to  prepare 
the  ISD-Derived  Training  Equipment  Design.  This  document  is  a  model 
for  recording  the  training  equipment  design.  The  model  is  written  in  a 
military  specification  format.  Your  application  of  the  model  will  be 
used  by  SIMSPO  to  prepare  the  specification  that  goes  to  vendors. 

SIMSPO  will  need  certain  information  from  you,  the  instructional  system 
designer,  to  adequately  prepare  the  SPO  specification.  The  model  will 
strive  to  communicate  this  information  to  SIMSPO  personnel.  That  is, 
the  model  is  used  as  a  vehicle  for  ISD  personnel  to  communicate  to 
SIMSPO  the  results  of  ISD  analysis. 

Also  at  this  time  you  will  have  to  begin  preparations  for  the 
Training  Requirements  Recommendat ion  Review  Meeting  (TRRRM).  Follow 
the  procedures  described  in  the  3306th  Procedural  handbook  (page  103), 
but  include  the  forms  you  have  complied  here  instead  of  those  listed  in 
the  Handbook. 

Most  of  the  Information  required  in  the  ISD-derived  specification 
appears  on  the  FORMs  you  have  been  preparing  by  following  this  proce¬ 
dure.  In  fact,  the  FORMs  themselves  can  be  inserted  into  the  specifi¬ 
cation.  However,  there  are  some  other  pieces  of  information  not 
contained  on  the  FORMs  which  need  to  be  communicated.  All  of  the 
additional  information  has  already  been  given  considerable  thought;  now 
you  need  to  specify  it  in  writing. 

The  model  specification  is  bound  in  a  separate  document  titled 
Maintenance  Training  Simulator  Design  and  Acquisition:  ISP-Derived 
Training  Equipment  Design.  Accompanying  the  model  is  an  appendix  or 
Handbook  which  provides  instructions  for  applying  the  model  in  specific 
situations.  Since  the  model  is  discussed  in  detail  in  another 
document,  only  a  brief  overview  is  provided  here. 


Brief  Description  of  Model 


The  model  specification  for  documenting  the  training  equipment 
design  resulting  from  the  ISD  analysis  is  divided  into  five  major 
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[laragra  plis  :  Training  Objectives,  Training  Ap['l  ica  t  ion  ,  Si.mlat  Lon 
Characteristics,  Instructional  Keatures,  and  Trainer  Conf ipurat io!i. 

Kadi  of  tliese  is  discussed  briefly  below. 

Training  Objectives.  Witliin  tlie  major  paragraph  the  iOllowing 
information  is  requested: 

1.  Characteristics  of  the  target  population  (e.g.,  .Al'SC  of 
Incoming  students,  instances  of  negative  transfer  -  as 
identified  by  KORMs  2,  any  assumptions  made  about  the 
target  population). 

2.  List  of  the  training  objectives  to  bo  achieved  using  the 
proposed  trainer. 

3.  List  of  the  tasks  (and  part  tasks)  to  be  acquired  and/or 
practiced  on  the  trainer. 

4.  List  of  malfunctions  to  be  simulated  and  isolated  and/or 
corrected  by  the  student. 

Training  Application.  This  paragraph  was  designed  to  communicate 
a  scenario  of  how  the  trainer  will  be  used  to  achieve  the  specified 
training  objectives,  to  achieve  and/or  practice  the  specified  tasks  and 
to  isolate  and/or  correct  the  specified  malfunctions.  This  paragraph 
also  provides  an  opportunity  to  specify  (as  much  as  is  known  at  the 
time  of  using  the  model)  the  training  enviornmont.  For  example,  within 
this  paragraph  any  job  aids  the  student  will  be  permitted  to  use  while 
practicing  on  the  trainer  are  specified.  Also  specified  are  any 
equipment  design  characteristics  which  affect  the  learning  environment 
(e.g.,  the  design  requires  the  classroom  to  have  a  special  an  'ngement 
or  configuration). 

Simulation  Characteristics.  Specified  in  this  paragraph  are  the 
physical  and  functional  characteristics  of  the  components  to  be 
represented  on  the  trainer.  Each  component  is  described  in  as  much 
detail  as  possible  to  assure  that  the  trainer  will  work  in  the  desired 
manner  to  achieve  the  specified  objectives. 

Instructional  Features.  Within  this  major  paragrapli  the  required 
instructional  features  are  listed  and  described.  Also  described  is  the 
proposed  Instructor  station  and  the  proposed  student  station. 

Trainer  Configuration.  Specified  in  this  major  paragraph  are  the 
internal  and  external  Interfaces  required  on  the  proposed  maintenance 
trainer. 
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Concluding  Remarks 


This  step  may  seem  somewliat  out  of  order  as  it  is  not  the  typical 
procedural  step  thiit  has  been  accomplished  up  to  this  point.  However, 
tliis  step  is  important.  Because  of  the  ac<iuisition  cycle,  it  is 
necessary  for  you  to  comi^lete  tlie  statement  of  maintenance  training 
equipment  requirements  as  soon  as  possible.  That  is,  as  soon  as  you 
have  enough  information  to  complete  tlic  specification,  the  specifica¬ 
tion  should  be  completed.  You  may  not  be  able  to  supply  all  the 
information  requested  in  the  specification,  or  it  may  be  necessary  to 
supply  information  in  less  detail  tlian  requested  in  the  specif ication. 
However,  you  should  supply  what  is  known  and  Lite  level  of  detail  that 
is  known  at  this  point  in  the  process. 
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□  STEP1 


Identify  System  Maintenance  Requirements 


□  STEP 

□  STEP 

□  STEP 

□  STEP 

□  STEP 

□  STEP 

□  STEP 
■  STEP 

□  STEP 
n  STEP 

□  STEP 

□  STEP 


2  Identify  Characteristics  of  the  Target  Population 

3  Determine  Training  Requirements 

4  Determine  the  Type  of  Technical  Training  Materials  Required 

5  Sequence  Skills  and  Knowledge  (Utilization  Plan) 

6  Identify  Fidelity  and  Simulated  Features 

7  Select  Instructional  Features 

8  Preoare  'SI  '  Specification 

9  iaenti^/  MKiroa 

10  Prepare  Course  Control  Documents  (CCD'S) 

1 1  Prepare  Instructional  Materials  and  Tests 

12  Validate  Instruction 

13/14  Conduct  Training  and  Evaluate  Training 
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STEP  9.  IDENTIFY 


METHOD 


Now  that  you  have  completed  the  model  for  documenting  the  training 
equipment  design,  only  a  few  steps  remain  in  the  process.  This  step 
concerns  selecting  or  identifying  the  method  of  instruction  for  each 
behavioral  requirement. 

The  procedure  for  identifying  instructional  method  is  accomplished 
as  Step  9  in  the  3306th  Procedural  Handbook  (pages  104  to  106)  and  in 
Volume  IV,  Chapter  4  of  AFP  50-58.  While  AFP  50-58  provides  a  useful 
summary  of  characteristics  of  instructional  methods  (pages  4-9  to 
4-17),  the  procedure  below  selects  t\ie  method  of  instruction  in  a 
manner  different  from  either  AFP  50-58  or  the  3306th  Procedural 
Handbook.  In  these  two  procedures  method  is  selected  after  media.  In 
the  procedures  presented  in  this  document  the  media  class  has  already 
been  selected  in  Step  4.  The  media  class  was  selected  at  that  time  so 
you  could  identify  which  skills  and  knowledge  should  be  acquired  on 
hardware. 

Figure  54  (page  154)  is  a  media/method  matrix.  The  instructional 
method  is  determined  according  to  the  media  class  previously  chosen  to 
teach  a  particular  skill  or  knowledge.  Refer  to  the  media  entry  under 
Column  15  of  FORM  2.  Locate  that  media  class  on  the  left-hand  side  of 
the  matrix,  then  read  across  to  determine  the  suitability  ratings  of 
the  various  Instructional  methods  for  presenting  material  in  that 
medium.  Where  possible,  select  a  method  tliat  is  highly  suitable  for 
the  medium  you  have  chosen.  Wlien  choosing  among  alternatives,  consider 
relative  cost,  class  size,  and  instructor  and  facility  availability. 
Refer  also  to  the  3306th  Procedural  Handbook,  page  89,  and  use  the 
selection  grid  presented  there  to  discriminate  among  methods  for 
suitability  in  teaching  various  skills  and  knowledge.  Recall  that  the 
taxonomic  code  for  each  training  requirement  is  found  in  Column  13  of 
FORM  2.  Enter  your  final  choice  for  Instructional  metliod  in  Column  16 
on  FORM  2. 

Once  you  have  completed  this  step,  you  are  ready  to  complete  the 
remaining  steps  in  the  ISD  process.  As  you  will  discover,  the 
remaining  steps  in  the  process  are  the  same  as  appear  in  the  3306th 
Procedural  Handbook  and  AFP  50-58. 
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□  STEP1 


Identify  System  Maintenance  Requirements 


Q  STEP  2  Identify  Characteristics  of  the  Target  Population 

n  STEPS  Determine  Training  Requirements 

D  STEP  4  Determine  the  Type  of  Technical  Training  Materials  Required 

D  STEP  5  Sequence  Skills  and  Knowledge  (Utilization  Plan) 

D  STEP  6  Identify  Fidelity  and  Simulated  Features 

D  STEP  7  Select  Instructional  Features 

□  STEPS  Prepare  ISD  Specification 

D  STEPS  Identify  Method 

B  STEP  10  Prepare  Course  Control  Documents  (CCD’S) 

B  STEP  1 1  Prepare  Instructional  Materials  and  Tests 
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STEP  10.  PREPARE  COURSE  CONTROL  DOCUMENTS  (CCDs) 


To  complete  this  step  you  should  follow  the  procedures  in  the 
3306th  Procedural  Handbook  (pages  107  to  108).  The  3306th  Procedural 
Handbook  recommends  using  3306th  TES  FORM  2  (TEST)  as  the  primary 
source  for  preparing  the  course  control  documents.  When  following  the 
procedures  presented  here  you  should  use  FORM  2  as  your  primary  source. 
In  addition,  for  those  behavioral  objectives  involving  the  use  of 
equipment  or  hardware,  you  will  find  FORMs  3  and  4,  the  Instructional 
Features  Worksheet,  and  the  Preliminary  Sequencing  Worksheet  useful 
(see  Step  5  in  this  document). 


STEP  11.  PREPARE  INSTRUCTIONAL  MATERIALS  AND  TESTS 


The  description  of  this  step  is  well  documented  in  AFP  50-58 
(Volume  II)  and  the  3306th  Procedural  Handbook  (pages  108  to  110),  so 
it  will  not  be  discussed  here. 


STEP  12.  VALIDATE  INSTRUCTION 


Step  12  is  not  altered  by  the  procedures  recommended  in  this 
document.  You  can  follow  the  procedures  in  AFP  50-58  (Volume  IV)  or  in 
the  3306th  Procedural  Handbook  (page  110). 


STEP  13  AND  STEP  14.  CONDUCT  TRAINING  AND  EVALUATE  TRAINING 


These  steps  remain  unchanged  by  the  procedure  presented  in  this 
document.  A  comprehensive  discussion  of  these  steps  can  be  found  in 
the  3306th  Procedural  Handbook  (Chapter  2,  pages  110  to  111)  or  in  AFP 
50-58  (Volume  V). 


GLOSSARY 


GLOSSARY 


Associating 


Naming  or  responding  to  a  specific  input.  Tlie  person  associates  a 
response  with  a  specific  input  only.  The  response  may  be  vocal, 
subvocal,  written,  or  motor. 

Classifying 


Recognizing  patterns;  seeing  the  similarity  among  a  class  of 
objects  or  events  which  call  for  a  common  response;  generalizing. 

Continuo’ s  Movement 

Perceptual-motor  skills  involving  continuous  pursuit  of  a  target 
or  keeping  dials  at  a  certain  reading.  Involves  smooth  eye-hand 
coordination  and  control.  Compensatory  movements  based  on 
feedback  from  displays.  May  Involve  scanning  of  complex  displays 
to  determine  current  status  of  system  and  to  predict  the  evolving 
state  of  the  system. 

Cue  Enhancement 


Highlighting  a  stimulus  by  Increasing  the  Intensity  of  the 
stimulus  or  decreasing  the  noise  surrounding  the  stimulus. 

Discriminating 

Being  able  to  distinguish  between  inputs.  Making  different 
responses  to  the  different  members  of  a  particular  class. 

Exercise 


An  experience  the  student  is  exposed  to  in  order  to  attain  a 
training  objective  and/or  to  acquire  and/or  practice  the  perform¬ 
ance  of  a  specific  task  or  part-task.  An  exercise  is  composed  of 
the  presentation  of  the  stimuli,  the  set  of  responses  made  by  the 
student,  the  feedback  given  to  the  student  concerning  the  correct¬ 
ness  of  his  response(s),  and  the  determination  of  the  next  activ¬ 
ity  the  student  is  to  be  exposed  to  after  making  a  response  or  a 
set  of  responses.  An  exercise  is  to  be  envisioned  as  a  unit  of 
Instruction. 


158 


Feedback 


Information  given  to  the  student  concerning  the  correctness  of  ' 
response(s)  to  particular  stimuli.  There  are  two  kinds  of  feed 
back:  feedback  which  the  student  receives  from  the  simulated 
equipment  itself  (e.g.,  the  reaction  of  a  display  as  a  control  is 
manipulated)  and  augmented  feedback.  Augmented  feedback  is  the 
feedback  given  to  the  student  by  the  instructor  or  by  the  instruc¬ 
tional  features  built  into  the  trainer.  Augmented  feedback 
usually  consists  of  a  message  which  contains  a  summary  of  the 
student's  response(s),  t)ie  correctness  of  the  student's 
response(s),  the  consequences  of  any  incorrect  response(s),  and 
the  reason  why  a  particular  response  was  incorrect. 

Fidelity 


The  degree  to  which  components,  parts,  LRUs,  SRUs ,  etc.  (which  are 
being  simulated)  are  physically  and  functionally  like  the  actual 
components,  parts,  LRUs,  SRUs,  etc. 

Initialization 


The  activities  and  functions  to  be  performed  by  the  instructor  to 
make  the  trainer  ready  for  use  by  the  student. 

Instructional  Features 


Are  devices  or  mechanisms  on  the  trainer  which  control  critical 
aspects  of  the  learning  environment,  such  as  presentation  of  the 
stimuli,  recording  and  scoring  of  responses,  presentation  of 
augmented  feedback  messages,  and  selection  of  the  next  activity 
the  student  is  to  be  engaged  in.  The  following  are  instructional 
features: 

a.  On-Off /Select  Sensing.  A  control  on  the  trainer  which 
allows  the  instructor  to  turn  on  or  off  the  devices  or 
mechanisms  which  sense  the  student’s  response(s)  or  to 
select  only  those  responses  which  are  to  be  sensed  for  a 
given  student  exercise.  A  response  that  is  sensed  by  tlie 
trainer  is  not  necessarily  recorded  by  the  trainer. 

b.  On-Off /Select  Recording.  A  control  on  the  trainer  which 
allows  the  instructor  to  turn  on  or  off  the  devices  or 
mechanisms  whlcii  record  the  response(s),  or  to  select  only 
those  student  responses  which  are  to  be  recorded  for  a 
given  exercise.  A  response  that  is  recorded  by  tlie  trainer 
is  not  necessarily  scored  by  the  trainer.  All  responses 
recorded  by  the  trainer,  however,  must  be  sensed  by  llio 
trainer. 
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c.  On-Off /Select  Scoring.  A  control  on  the  trainer  which 
allows  the  instructor  to  turn  on  or  off  the  devices  or 
mechanisms  which  score  the  recorded  responses  or  to  select 
only  those  recorded  responses  to  be  scored  for  a  given 
exercise. 

d.  On-Off/ Select/Re porting.  A  control  on  the  trainer  which 
allows  the  instructor  to  turn  on  or  of*’  the  devices  or 
mechanisms  which  report  student  response(s)  or  score(s),  or 
allows  the  instructor  to  select  what  response(s)  or 
score(s)  are  to  be  reported. 

e.  On-Off /Select  Monitoring.  A  control  on  the  trainer  which 
allows  the  instructor  to  turn  on  or  off  the  devices  or 
mechanisms  which  monitor  the  status  of  the  controls  and/or 
displays  of  the  system  or  subsystem  being  simulated,  or  to 
select  which  controls  and/or  displays  are  to  be  monitored 
for  a  given  exercise.  All  system  displays  and/or  controls, 
which  are  monitored  by  the  trainer,  are  sensed,  recorded, 
and  reported  by  the  trainer. 

f.  Reporting  Devices.  A  device  used  to  report  student 
responses  and/or  scores  and/or  the  status  of  the  system 
being  simulated.  Reporting  devices  are  only  used  if  the 
trainer  is  reporting  responses,  scores,  or  the  system 
status  to  the  instructor.  Reporting  devices  as  used  in 
this  specification  are  either  computer  controlled  printers 
or  CRT  (video)  screens. 

g.  Storage  Devices.  A  device  used  to  store  student  responses, 
scores,  or  the  status  of  the  system  being  simulated  for 
future  retrieval  (e.g.,  diagnostic  purposes  or  for  planning 
future  next  activities  for  the  student).  Storage  devices, 
as  used  in  this  specification  are  either  hardcopy  (e.g., 
printouts  which  are  filed  in  a  convenient  manner)  or 
electronic  devices  (e.g.,  diskettes,  magnetic  tape,  hard 
disks,  etc.). 

h.  Adjustable  Criteria  Control.  A  control  on  the  trainer 
which  allows  the  instructor  to  adjust  (change  or  modify) 
the  value  that  student  responses  are  compared  to  during 
scoring.  This  control  is  only  appropriate  if  the  trainer 
is  automatically  scoring  student  responses. 

i.  On-Of f/Select  Feedback  Control.  A  control  on  the  trainer 
which  allows  the  instructor  to  turn  on  or  off  the  devices 
or  mechanisms  that  provide  the  student  with  augmented  feed¬ 
back  messages,  or  to  select  the  time  or  schedule  of  the 
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augmented  feedback  message  given  to  the  student  during  a 
given  exercise. 

j.  Feedback  Message  Adjust.  A  control  or  device  which  allows 
the  instructor  to  adjust  (change  or  modify)  the  augmented 
feedback  message  that  is  given  to  the  student  during  a 
given  exercise. 

k.  Rate  Adjust  Control.  A  control  on  the  trainer  which  allows 
the  instructor  to  adjust  (change  or  modify)  the  rate  at 
which  stimuli  are  presented  to  the  student  during  a  given 
exercise. 

l.  Signal-to-Noise  Adjust.  A  control  on  the  trainer  which 
allows  the  instructor  to  adjust  (change  or  modify)  the 
ratio  of  signal-to-noise  for  a  given  exercise. 

m.  Cue  Enhancement  Control.  A  control  on  the  trainer  which 
allows  the  Instructor  to  highlight  (magnify,  intensify,  or 
otherwise  make  more  noticeable)  a  stimulus  or  response  for 
a  given  exercise.  The  control  can  be  an  on-off  control, 
where  all  stimuli  or  responses  are  highlighted,  or  a  select 
control,  where  the  instructor  can  select  which  stimulus  or 
response  is  to  be  highlighted  for  a  given  exercise. 

n.  Malfunction  Insertion.  A  control  on  the  trainer  which 
allows  the  instructor  to  select  a  malfunction  which  has 
been  pre-programmed  into  the  trainer. 

o.  System  Parameter  Control.  A  control  on  the  trainer  which 
allows  the  Instructor  to  pre-set  (before  the  exercise 
begins)  a  system  parameter  value  or  allows  the  instructor 
the  input  system  parameter  values  during  the  exercise.  The 
control  can  be  used  to  make  operational  a  malfunction 
condition,  providing  the  system  parameter  being  altered 
signifies  a  malfunction  condition. 

p.  On-Off /Select  Next  Activity.  A  control  on  the  trainer  which 
allows  the  Instructor  to  turn  on  or  off  the  next  activity 
pre-programmed  for  the  student,  or  allows  the  instructor  to 
select  the  next  activity  from  a  list  of  pre-programmed  next 
activities. 

q.  On-Off  Freeze.  A  control  on  the  trainer  which  allows  the 
Instructor  to  turn  on  or  off  the  pre-programmed  freeze 
instructions  within  the  trainer,  or  to  freeze  the  trainer 
in  a  given  state  when  a  freeze  is  not  pre-programmed.  A 
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freeze  shall  cause  all  displays,  controls,  indicators,  etc. 
to  remain  fixed  in  their  position  at  the  moment  of  the 
freeze. 

Line  Replaceable  Unit  (LRU) 

A  part  of  a  system  or  subsystem  with  a  function  of  its  own, 
designed  to  be  removed  from  the  system  or  subsystem  without  being 
disassembled.  It  is  the  smallest  unit  to  which  a  malfunction  can 
be  isolated  by  the  0-level  maintenance  personnel. 

Mnemonic 

A  device  intended  to  assist  memory.  A  word  composed  of  initials 
standing  for  the  successive  steps  of  some  process. 

Negative  Transfer 

A  condition  where  previous  learning  and/or  habits  of  the  target 
population  interfere  with  the  learning  of  new  knowledge  and/or  the 
performance  of  new  skills. 

Noise 

Irrelevant  characteristics  of  an  environment  which  can  mask  tlie 
properties  of  a  stimulus. 

Part-Task 

A  segment  or  part  of  a  task.  It  typically  does  not  have  a  goal  or 
mission  of  its  own  and  only  takes  on  meaning  in  light  of  the 
entire  task. 

Positioning  and  Serial  Movement 

Positioning  switches,  pushbuttons,  knobs,  levers,  etc.,  either 
individually  or  in  a  chain  of  highly  coordinated  motor  tasks.  May 
require  precision.  Motor  aspects  of  equipment  set-up  and  operating 
procedures. 


When  an  instructional  feature  or  capability  is  labeled  pre-pro¬ 
grammed,  it  means  that  the  capability  is  controlled  automatically 
by  the  trainer  and  requires  no  input  from  the  instructor. 


Problem-Solving 


Making  a  decision  based  on  limited  int'ormat  ion.  Sulvia-.'  ,i  novel 
problem  by  combining  previously  learned  rules  or  ;uik  i  iiin-  :;ew 
rules  tlirough  tr ial-and-errur. 

Recalling  Pacts  and  Principles 


Remembering  and  maintaining  knowledge  or  nomenclatur.  ,  iiiut  ions, 
and  physical  laws.  Rel.it  ing  basic  knowledge  t1irou}',h  i.ieulal 
reiiearsa!  or  verbal  or  written  rec.ill. 

Recalling  Procedures 


Recalling  sequences  of  required  beh.iviors  in  a  specified  order. 

Repetitive  Movement  (Manipulations) 

Repetitive  or  standardized  behaviors,  mech.in  i  c.a  I  skills. 
Emphasizes  dexterity,  occasionally  strength  and  endurance, 
requires  low  level  of  a  larger  task. 

Response 


j\ny  objectively  identifiable  bodily  action  or  beh.ivior. 
Rule  Using 


.■\pplying  a  rule  to  a  given  situation  by  responding  to  a  cl.iss 
injnit  with  a  class  of  actions.  Rel.ating  two  or  more  simpKr 
concepts  in  the  manner  of  a  rule.  A  rule  stales  the  re  1  a t  i  onsh i  jrs 
among  concepts.  It  is  helpful  to  think  of  principles  .i.'--  "if, 
then"  statements. 

Shaping 


The  process  of  gradually  molding  ,i  desired  beh.ivior  ihrouc.h 
successive  approximations  of  that  behavior. 

Shop  Replaceable  Unit  (SRU) 


A  part  of  a  subsystem  or  a  part  of  an  LRP,  with  a  functie.  >  of  its 
own.  It  is  the  smallest  unit  to  which  a  maltnnetion  c.in  he 
isolated  by  I-level  maintenance  personnel. 

Simulator 


An  analog;  .i  device  allowing  the  reproduetion  ot  events  or 
situations  that  actually  occur  or  exist. 
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Stimulus 


Any  event  which  acts  as  a  cue  for  initiating  behavior. 
Signal-to-Nolse  Ratio 


The  proportion  of  true  message  (signal)  to  amount  of  interference 
(noise).  Think  of  a  telephone  message,  where  the  signal  is  the 
voice  of  the  speaker  and  where  the  noise  is  the  static  or 
interference  on  the  line  heard  by  the  listener. 

Subsystem 


Part  of  a  system,  when  the  system  is  comprised  of  two  or  more 
parts.  A  subsystem  has  a  purpose  and  function  of  its  own  and  is 
designed  to  interact  with  its  peer  subsystems  in  order  to  attain 
the  purpose  or  mission  of  the  system. 

System 


An  assemblage  comprised  of  interrelated  and  interacting  subsystems 
designed  to  attain  a  predetermined  purpose,  e.g.,  the  flight 
control  system  of  an  aircraft. 

Target  Population 


The  population  of  students  who  will  use  the  maintenarice  trainer  to 
attain  the  specified  objectives  and/or  to  acquire  and/or  practice 
the  specified  tasks  and  part-tasks. 


Task 


A  statement  describing  the  activities  a  performer  must  complete  to 
attain  a  specific  goal  or  mission.  The  statement  at  a  minimum 
contains  a  verb  describing  the  action  taken  and  an  object  to  which 
the  action  is  addressed. 
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APPENDIX  A 
MEDIA  CLASSES 


ai:dio 


Cassette  Tape 

Advantages  Disadvantages 

.  Production  am'  program  repro-  .  Fixed  rate  of  information 

duction  are  economical  and  flow, 

distribution  is  convenient. 

.  Determining  pace  of  material 
nay  be  difficult. 

.  When  audio  alone  is  used 
student  attention  may  begin 
to  wander. 

.  Revisions  require  new  master 
and  can  be  tine-consuming 
and  costly. 

Support  F.quipment 

.  Tape  player,  compact,  portable,  and  generally  easy  to  use. 
Objectives 

.  Can  be  used  to  teach  recognition  or  discrimination  of  auditory 
stimuli,  such  as  sounds  used  in  identifying  machine  malfunctions. 

.  Useful  in  drills  for  practicing  responses  to  alarms  or  other 
auditory  emergency  signals. 

.  Can  be  combined  with  other  print  and/or  actual  equipment. 

.  Note  that  audio  presentation  leaves  the  eyes  and  hands  free  for 
other  tasks.  Audio  can  direct  attention  to  aspects  of  visuals  or 
equipment  so  that  student  can  be  led  through  complex  procedures 
and  trace  complex  signal  flows. 
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PI! 


NT 


(Iraphics 

(Diagrams,  photo  print  sori  -s,  gr<iplis,  charts,  maps) 


Advantages 

Di  sadvantages 

Permit  close-up,  detailed  study 

.  Printing  time  production 

at  individual's  own  pacing. 

delay. 

Easily  distributed,  revised. 

.  Colored  art  work  may  be 

updated,  or  resequenced; 
complete  flexibility  of 

expensive. 

presentation. 

.  Presentation  of  movement 
not  possible. 

Support  Equipment 


None 


Objectives 


Reinforce  the  comments  of  an  instructor  through  the  use  of  visual 
representations  of  work  flow  or  tabled/graphed  numerical  values. 

Present  a  visual  outline  of  main  lecture  points  or  subdivisions. 

Provide  factvial  information  such  as  policies  or  procedures. 

Show  spatial,  hierarchical,  or  sequential  relat ionsliips . 

To  teach  recognition  of  objects;  location  of  objects;  discrimin¬ 
ation  of  visual  stimuli — 

can  contrast  images  sequentially  or  simultaneously;  can 
exaggerate  (enhance  through  color  coding  or  enlargement) 
differences  in  objects;  use  cutaway  views  for  presenting 
internal  parts;  present  a  model  for  static  positioning. 
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PRINT 


Printed  Text 

(Job  manual,  programmed  text)* 


Advantages 


Disadvantages 


.  Student  can  proceed  at  own  pace. 

.  Easily  distributed. 

.  Material  may  be  retained  by 

student  for  reference  on  the  job. 


Support  Equipment 


.  None 


Student  must  have 
sufficient  level  reading 
ability. 

Revision  of  text  can  be 
time-consuming. 

Extensive  word  copy  can 
become  boring  to  student. 

Printing  time  production 
delay. 

Presentat ion  of  movement 
not  possible. 

Material  easily  lost, 
damaged,  or  stolen. 


Objectives 

.  Provide  factual  information  such  as  policies,  procedures,  tabled 
values,  or  equipment  part  location. 

.  Useful  when  limited  instructor  availability. 

.  Good  for  remedial  instruction. 


*Punchboards  and  Tab  Techniques  are  printed  devices  permitting  a 
student  to  indicate  a  response  which  is  then  immediately  confirmed 
by  an  underlying  answer  key.  Useful  in  teaching  system  facts  or 
troubleshooting  concepts,  these  aids  are  Inexpensive  and  allow  the 
student  to  pace  himself  or  herself. 


STILL  VISUAL 


Transparencies,  Slides 


Advantages 

.  Small  size  means  easily  stored 
and  distributed. 

.  Easy  to  change  and  add  new 
means,  flexible  and  updated 
quickly. 

.  Can  be  used  with  either  large 
or  small  groups. 

.  Rear  screen  viewing  equipment, 
means  ideal  for  individual  use 
(with  or  without  taped 
narration) . 

.  Synchronized  automatic  slide 
advance  and  remote  control 
advance  options. 

.  Progressive  display  of  infor¬ 
mation  possible. 

.  Low  production  cost,  even  for 
color  representations. 


Disadvantages 

.  Slight  preparation  interval 
delay. 

.  May  require  significant 

lighting  reduction  and  thus 
restrict  other  activities 
in  room. 

.  Technical  preparation 
requirement. 

.  Presentation  of  movement 
not  possible. 

.  Keystone  distortion  of 
images  possible. 


Support  Equipment 


.  Projector,  screen  (remote  control  advance). 
Objectives 


.  To  teach  recognition  of  objects;  location  of  objects;  discrimin¬ 
ation  of  visual  stimuli — 

-  can  contrast  images  sequentially  or  simultaneously;  can 
exaggerate  (enhance  through  color  coding  or  enlargement) 
differences  in  objects;  use  cutaway  views  for  presenting 
internal  parts;  present  a  model  for  static  positioning. 

-  show  spacial,  hierarchical,  or  sequential  relationships. 
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STILL  VISUAL 


Filmstrips 


Advantages 

Compact;  easily  handled  and 
stored. 

No  chance  for  incorrect 
ordering  as  is  possible  with 
slides. 

Are  inexpensive  when  quantity 
reproduction  is  required. 

Are  useful  for  group  or 
individual  study  with 
projection  rate  controlled  by 
Instructor  or  user. 


Disadvantages 

Fixed  sequence  reduces 
flexibility  (rearrangement, 
replacement,  updating). 

Longer  preparation  time 
than  slides  or  trans¬ 
parencies 

Presentation  of  movement 
not  possible. 


Support  Equipment 


.  Projector,  screen. 


Objectives 


.  To  teacli  recognition  of  objects;  location  of  objects;  discrimin¬ 
ation  of  visual  stimuli — 

can  contract  Images  sequentialy  or  simultaneously;  can 
exaggerate  (enhance  through  color  coding  or  enlargement) 
differences  in  objects;  use  cutaway  views  for  presenting 
Internal  parts;  present  a  model  for  static  positioning. 

show  spacial,  hierarchical  or  sequencial  relationships. 
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SOUND/STILL  VISUAL 


Sound/ Slide ,  Filmstrips* 


Advantages 

.  Depict  motion  to  display  system 
responses  or  model  desired 
student  responses. 

Support  Equipment 
.  rojector,  screen. 


Disadvantages 

.  Production  costs,  time,  and 
technical  requirements  vary 
depending  on  whether  8  or 
16mm  camera  is  used,  and  if 
extensive  editing  is 
requi red. 


Objectives 

.  Slow  motion  and  close-up  photography  allows  detailed  examination 
of  system  components  or  illustration  of  operator  activities. 

.  Teach  component  locat ion/ ident if icat ion ,  procedures. 


*See  r.TILI,  VISUAL  -  Filmstrips 


AUDIO/VISUAL 


Videotape,  Sound  Movie,  Television 


Advantages 

Most  appropriate  for  reaching 
large  groups. 

Playback  capabilities. 

Motion  portrayal  possible  (except 
slide/tape  deck). 

Student  attention  is  retained. 


Disadvantages 

.  Accurate  synchronization  of 
sound  with  visual  materials. 


.  May  require  technical  pro¬ 
duction  skills;  can  be 
expensive. 


Support  Equipment 


.  Screen,  television,  tape  deck. 


Objectives 

.  Teach  recognition/discrimination  of  visual  and  auditory  stimuli. 
.  Present  model  for  student  responses,  procedure  following. 


COMPUTKR  ASSISTED  INSTRUCTION 


CRT,  Terminal 


Advantages 

.  Student  can  pace  self. 

.  Lessons  can  be  scored  where 
storing  of  student  responses 
possible. 


Disadvantages 

.  Original  production  and 
revisions  are  costly  and 
time-consuming,  with 
is  technical  assistance 

necessary. 

.  Limited  terminal  avail¬ 
ability  necessitates 
scheduling  of  stude  its. 


Support  Equipment 
.  Computer/Microprocessor. 

Objectives 

.  Good  for  remedial  instruction. 
,  Teach  procedures,  principles. 


HARDWARE 


Three-dimensional  equipment  representations  which  may  or  may  not 
use  actual  equipment  components.  Most  are  used  to  show  component 
relationships  or  as  procedures  trainers. 

Operating  mockups  use  acutal  or  simulated  equipment  with 
components  interconnected  to  function  as  when  Installed  in  actual 
operational  locations. 

Non-operating  mockups  generally  are  similarly  arranged,  and 
replicate  actual  equipment  appearance  but  have  no  moving  parts. 

Cutaways  contain  components  partially  dissected  to  display 
internal  appearance  and/or  functioning. 

Animated  panels  are  displays  which  depict  system  components 
pictorlally  or  simple  semi-functioning  models  constructed  of  plastic 
or  wood.  Interior  or  exterior  views  of  components  may  be  shown,  and 
parts  may  bd  color  coded  or  blown  up  in  scale.  Used  to  transmit 
Information  which  will  mediate  the  transfer  of  other  skills  or 
knowledge.  As  such,  the  use  of  real  systems  components  may  be 
undesirable  at  times  where  depicting  the  complexity  of  the  components 
may  interfere  with  the  learning  of  basic  interrelations. 

Simulators  Include  any  device  which  allows  the  (total  or 
partial)  reproduction  of  work  situations  or  events  that  actually 
exist  or  occur.  The  reproduction  may  be  accomplished  electronically 
and/or  mechanically. 


Advantages 

Realistic  portrayal  of  system 
parts  and  functions. 

Can  teach  many  skills  or 
knowledges  on  single  trainer. 


Disadvantages 

Production,  maintenance 
and  updating  of  training 
hardware  expensive  and  time 
consuming. 

Can  present  safety  hazard; 
often  noisy. 


Support  Equipment 
.  Computer. 

Objectives 

.  Used  to  train  complex  motor  skills;  to  teach  location  of  parts; 
procedures  for  operation  check-out  or  troubleshooting. 

.  Useful  for  demonstration  purposes  or  to  model  working  positions/ 
techniques  for  students. 


APPENDIX  B 

LEARNING  PRINCIPLE  GUIDELINES 


ASSOCIATING 


DEFINITION ;  Involves  having  the  student  associate  a  symbol  with  a 
referent  (meaning);  e.g.,  associating  a  name  with  the  function  of  a 
part. 

PRACTICE  SITUATION;  The  practice  situation  usually  consists  of 
presenting  the  student  with  a  symbol  and  requesting  an  overt  response. 
The  behavior  usually  involves  associating  a  list  of  symbols  with  a  list 
of  referents,  presented  individually  or  simultaneously.  Normally 
associations,  while  used  in  later  stages  of  the  courses,  are  formally 
taught  and  practiced  only  early  in  training. 

STIMULUS  CONSIDERATIONS; 

1.  In  the  early  stages  of  training  you  should  highlight  the 
symbol.  Typically  this  can  be  done  by  increasing  the 
intensity  of  the  symbol  or  by  decreasing  the  noise  surrounding 
the  symbol. 

2.  If  time  is  a  criteria,  you  will  need  to  have  control  over  the 
stimulus  or  symbol  rate  of  presentation. 

3.  Any  cue  enhancement  strategy  should  be  reduced  and  witlidrawn 
as  learning  continues. 

RESPONSE  CONSIDERATIONS; 

1.  To  record  responses  student  must  make  an  overt  response. 

2.  What  to  measure?  Can  measure  or  record  the  response,  the 
accuracy  of  the  response,  or  the  speed  of  response. 

3.  What  criterion  level?  the  student  should  practice  until  tie 
has  reached  a  stabilized  final  criterion. 

AUGMENTED  FEEDBACK  CONSIDERATIONS:  Feedback  considerations  and 
conditions  depend  upon  the  stage  of  learning.  Feedback  must  be  reduced 
as  training  progresses. 

EARLY  STAGE; 

1.  Should  concentrate  on  tlie  accuracy  of  the  response;  spei-d  of 
the  response  is  reserved  for  ttie  later  stages. 


Associating  (Continued) 


2.  Feedback  should  be  given  Immediately  after  the  student's 
response  to  avoid  strengthening  incorrect  associations. 

3.  Feedback  Message.  Provide  the  student  with  the  symbol  and  the 
correct  referent,  and  if  possible,  indicate  the  reason  why  the 
student's  response  was  incorrect. 

LATE  STAGE; 

1.  Usually  reserved  for  time  criteria,  student  should  already  be 
able  to  associate;  practice  is  needed  only  to  increase  time  or 
speed. 

2.  Feedback  concerning  time  should  be  given  immediately  after  the 
response.  Be  sure  time  frame  is  in  proper  unit  (e.g.  ,  50 
responses  within  2  minutes). 

3.  Feedback  Message.  Provide  the  student  with  his  time  and  the 
criterion  time.  If  the  criterion  is  an  index;  e.g.,  correct 
response/time,  be  sure  to  give  feedback  in  index  form.  If 
criterion  is  not  time  provide  same  kind  of  feedback  as  in  the 
early  stage. 

NEXT  ACTIVITY ;  After  the  feedback  message  is  provided,  the  following 
activities  are  appropriate: 

EARLY  AND  LATE  STAGES: 

1.  If  it  is  the  first  occurrence  of  the  error,  repeat  the  symbol 
some  time  during  the  practice  session. 

2.  If  student  has  made  same  error  repeatedly,  remedial  instruc¬ 
tion  is  required. 

OTHER  CONSIDERATIONS: 

1.  It  may  be  helpful  to  have  the  student  associate  a  mnemonic 
with  the  referent.  If  this  option  is  selected,  the  student 
will  need  practice  in  associating  the  mnemonic  with  the 
referent. 

2.  In-the-head  practice  is  helpful. 
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Associating  (Continued) 


3.  Self-initiating  and  self-paced  practice  is  helpful,  i.e., 
student  controls  when  he  practices  and  controls  rate  of 
presentation. 

A.  To  prevent  decay  the  student  needs  to  practice  associating 

throughout  the  course;  e.g.,  refresher  training  may  be  needed, 
unless  the  association  is  already  a  component  of  later  course 
exercises. 


RKCALLING  PRINCIPLKS  ,VNn  PACTS 


DEFINITION :  Involves  having  the  student  recall  facts  or  principles, 

e.g..  Ohm's  law,  relationship  between  system  input  and  output.  (Also, 
recalling  the  location  of  a  procedure  in  a  technical  manual.) 

PRACTICE  SITUATION:  The  practice  situation  usually  consists  of 
presenting  the  student  with  a  stimulus  (cue)  and  requesting  an  overt 
response  Indicating  knowledge  of  the  fact  or  principle.  The  cue  should 
be  withdrawn  later.  Usually  there  are  many  cues  and  facts  and 
principles. 

STIMULUS  CONSIDERATIONS: 

1.  In  the  early  stages  of  training  you  should  highlight  the 

cue  or  stimulus  prompting  the  recall  of  the  fact  or  principle. 
This  is  called  cue  enhancement.  This  can  be  done  by 
increasing  the  intensity  of  the  cue  or  by  decreasing  the  noise 
surrounding  the  cue. 

2.  If  time  is  a  criterion,  you  need  to  control  the  rate  of 
presentat ion  of  the  cue. 

3.  Any  cue  enhancement  strategy  should  be  withdrawn  as  learning 
continues. 

RESPONSE  CONSIDERATIONS: 

1.  To  record  responses  student  must  make  an  overt  response. 

2.  What  to  measure?  Can  measure  or  record  the  response ,  the 
accuracy  of  the  response,  or  the  speed  of  response.  Speed  of 
response  is  usually  not  critical. 

3.  Wliat  criterion  Level?  The  student  should  practice  until  he 
has  reached  a  stabilized  final  criterion. 

AUGMENTED  FEEDBACK  CONSIDERATIONS;  Feedback  considerations  and 
conditions  depend  upon  the  stage  of  training. 

EARLY  STAGE; 

1.  Should  concentrate  on  the  accuracy  of  the  response  and 
reserve  speed  of  response  for  a  later  stage. 
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Recalling  Principles  and  Facts  (Continued) 


2.  Feedback  should  be  given  immediately  after  the  student's 
response. 

3.  Feedback  Message.  Provide  the  student  with  cue  and  correct 
recall  of  fact  or  principle.  If  possible  explain  why 
student's  response  was  Incorrect. 

LATE  STAGE: 

1.  Usually  reserved  for  Increasing  speed  of  response,  if  time  is 
a  criterion. 

2.  Feedback  in  the  later  stage  should  also  be  immediate. 

3.  Feedback  Message;  If  time  is  the  concern,  the  feedback 
message  should  provide  the  student  with  his  time  and  the 
criterion  time.  If  accuracy  Is  the  concern,  provide  the 
student  the  cue  and  the  principle  and  fact.  You  can  begin  to 
reduce  the  type  and  kind  of  feedback. 

NEXT  ACTIVITY;  After  the  feedback  message  is  provided  the  following 
activities  are  appropriate: 

EARLY  STAGE: 

1.  If  it  is  the  first  occurrence  of  the  error,  repeat  the  problem 
with  a  novel  variation;  i.e.,  change  the  content  and  form  of 
the  basic  material  to  be  recalled. 

2.  If  the  student  has  made  the  same  error  repeatedly,  remedial 
Instruction  is  required. 

LATE  STAGE; 

1.  If  the  concern  is  response  time,  have  student  repeat  the 
recall  session  or  problem  until  criterion  time  is  reached. 

2.  If  accuracy  is  the  concern: 

a.  If  it  is  the  first  occurrence  of  the  error,  repeat  the 
problem  with  a  novel  variation;  i.e.,  if  possible 
change  the  content  and  form  of  the  basic  material  to  be 
recalled. 

b.  If  student  has  made  the  same  error  repeatedly,  provide 
remedial  instruction. 
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Recalling  Principles  and  Facts  (Continued) 


OTHER  CONSIDERATIONS: 

1.  It  is  helpful  to  have  the  student  associate  a  mnemonic  with 
the  fact  or  principle  to  be  recalled. 

2.  To  Increase  the  raeanlngf ulness  of  the  material,  provide  the 
student  with  flow  charts,  diagrams,  or  other  aids  to  establish 
the  relationship  among  the  facts  or  principles. 

3.  To  prevent  decay  provide  refresher  training  as  training 
continues;  i.e.  ,  reschedule  problem  exercises  sometime  during 
the  learning  period,  unless  the  fact  or  principle  is  applied 
or  used  in  later  course  exercises.  During  refresher  training 
try  to  present  the  problem(s)  with  a  variation  in  content  and 
form. 
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RECALLING  PROCEDURES 


DEFINITION ;  Involves  having  the  student  recall  procedures;  e.g., 
recall  equipment  assembly  and  disassembly  procedures,  recall  operation 
or  check-out  procedures. 

PRACTICE  SITUATION:  The  concern  is  to  have  the  student  recall,  but  not 
actually  perform  the  steps  or  procedures.  The  practice  situation 
should  provide  the  student  with  an  opportunity  to  chain  steps  or  events 
in  the  procedures.  A  cue  should  be  provided  for  each  step  as  well  as 
for  chaining  the  steps.  Cues  are  withdrawn  as  learning  continues. 

STIMULUS  CONSIDERATIONS; 

1.  Provide  highlighting  of  the  cues  for  each  step. 

2.  Provide  highlighting  of  the  cues  used  to  chain  the  steps. 

3.  Later  in  training  begin  to  reduce  the  level  of  aiding  (i.e., 
high,  medium,  low  cue  enhancement  control). 

4.  Optional.  Instead  of  highlighting  the  cues  the  responses  can 
be  highlighted.  Reduce  the  level  of  response  enhancement  as 
training  continues. 

5.  If  time  is  a  critical  factor  in  measuring,  you  will  need 
control  of  the  rate  of  cue  presentation. 

RESPONSE  CONSIDERATIONS; 

1.  To  measure  or  record  the  response  the  student  must  make  an 
overt  response. 

2.  What  to  measure?  Can  measure  or  record  the  response,  the 
accuracy  of  the  response  (e.g.,  are  the  steps  performed  or 
recalled  in  the  proper  sequence),  or  th  ~  ed  of  tlie 
response. 

3.  What  criterion  level?  The  student  should  practice  until  he 
has  reached  a  stabilized  final  criterion  level. 
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Recalling  Procedures  (Continued) 


AUGMENTED  FEEDBACK  CONSIDERATIONS:  Feedback  considerations  and 
conditions  depend  upon  the  stage  of  training. 

EARLY  STAGE; 

1.  Usually  concerned  about  the  accuracy  of  the  response. 

2.  Feedback  should  be  given  immediately  after  the  student's 
response  on  step  recalled.  As  training  progresses  feedback 
should  be  delayed ;  e.g.,  after  every  two  steps,  after  three 
steps,  etc. 

3.  Feedback  Message.  The  purpose  of  the  feedback  is  error 
identification.  Provide  the  student  with  the  correct  recall 
sequence.  Also  provide  him  with  information  concerning  why 
the  sequence  must  be  maintained.  If  possible  point  out  the 
consequence  of  the  incorrect  response. 


LATE  STAGE; 

1.  Usually  concerned  about  time  or  about  recalling  the  steps  or 
procedures  under  unusual  situations  or  conditions,  e.g., 
introducing  malfunctions. 

2.  Feedback  should  be  delayed;  i.e.,  provide  feedback  after  every 
four  or  five  steps  or  after  the  entire  procedure  has  been 
recalled.  Eventually  reduce  feedback  to  the  operational 
setting  if  time  is  the  critical  factor,  then  provide  the 
student  with  his  time,  plus  the  criterion  time. 

3.  Feedback  Message.  The  purpose  of  the  feedback  is  error 
identification.  Provide  the  student  with  the  correct  recall 
sequence.  Provide  the  student  with  Information  concerning  the 
consequences  of  the  error, 

NEXT  ACTIVITY;  After  the  feedback  message  is  provided  the  following 
activities  are  appropriate: 

EARLY  STAGE; 

1.  If  it  is  the  first  occurrence  of  the  error,  provide  the 

feedback  message  and  resume  the  problem.  The  problem  may  be 
started  from  the  Ijeglnnlng  to  facilitate  the  chaining  of  the 
step.  Time  considerations  may  require  restarting  from  an 
intermediate  point.  In  any  case,  the  step  immediately 
preceding  the  error  should  be  repeated. 


Recalling  Procedures  (Continued) 


2.  If  the  student  repeatedly  commits  the  same  error,  then 
remedial  instruction  is  appropriate. 

LATE  STAGE: 

1.  If  it  is  the  first  occurrence  of  the  error,  provide  feedback 
message  but  do  not  provide  the  corrective  action.  Give  the 
student  the  opportunity  to  correct  the  error  and  continue  the 
problem  or  exercise.  Make  sure  the  consequence  of  the  error 
is  noted. 

2.  If  the  student  continually  makes  the  same  error,  remedial 
instruction  is  appropriate,  e.g.,  rehearsal  of  the  procedure 
from  the  beginning. 

3.  Optional.  You  may  elect  to  freeze  the  system  after  two 
procedural  errors  are  noted.  After  the  freeze,  remedial 
instruction  or  continuation  of  same  problem  is  appropriate. 

4.  If  time  is  the  critical  factor,  have  the  student  practice 
until  criterion  time  is  reached,  i.e.,  repeat  the  same  problem 
exercise, 

OTHER  CONSIDERATIONS; 

1.  Provide  the  student  with  a  checklist  or  other  mediators  to  aid 
in  the  recalling  behavior. 

2.  Provide  the  student  with  practice  in  associating  the  mnemonic 
with  the  procedural  step. 

3.  Before  practice  in  recalling,  it  is  helpful  for  the  student  to 
see  a  demonstration. 

4.  Provide  refresher  training  throughout  the  course,  except  where 
procedures  are  actually  rehearsed  or  carried  out  later  in  the 
course.  Provide  practice  with  novel  variations  in  content  and 
form  of  the  basic  material  to  be  recalled. 


DISCRIMINATING 


DEFINITION;  Involves  having  the  student  discriminate  between  two  or 
more  objects  or  events,  e.g. ,  determining  if  two  sounds  are  the  same  or 
different. 

PRACTICE  SITUATION:  The  practice  situation  usually  consists  of 
presenting  the  student  with  at  least  two  stimuli.  Early  in  training 
the  two  stimuli  should  be  maximally  different.  As  training  continues 
the  difference  between  the  two  stimuli  is  gradually  lessened. 

STIMULUS  CONSIDERATIONS: 

1.  Early  in  training  reduce  the  noise  of  the  stimuli;  that  is, 
highlight  the  characteristics  of  the  two  stimuli  that  are 
critical  in  determining  the  difference.  This  implies  that  you 
will  need  a  control  to  manipulate  the  signal- to-noise  ratio. 
The  signal- to-noise  ratio  can  be  manipulated  by  highlighting 
the  characteristic  of  the  stimuli  or  by  reducing  the  noise. 

2.  Late  in  training  begin  to  increase  the  signal* to-noise  ratio 
to  the  operational  level.  Notice  that  the  aiding  level  is 
reduced  as  training  progresses. 

3.  If  time  is  a  consideration,  you  will  have  control  over  the 
rate  of  stimuli  presentation. 

RESPONSE  CONSIDERATIONS; 

1.  To  record  or  measure  the  response  the  student  must  make  an 
overt  response. 

2.  What  to  measure?  Can  measure  or  record  the  response ,  the 
accuracy  of  the  response,  or  the  time  or  speed  of  the 
response. 

3.  What  criterion  level?  The  student  should  practice  until  he 
has  reached  a  stabilized  final  criterion. 
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Discriminating  (Continued) 


AUGMENTED  FEEDBACK  CONSIDERATION'S: 

EARLY  STAGE; 

1.  Should  concentrate  on  the  accuracy  of  the  discrimination 
response;  time  should  be  reserved  for  a  later  stage  of 
training. 

2.  Feedback  should  be  given  immediately  after  each  response. 

3.  Feedback  Message.  After  the  response,  provide  the  student 
with  information  concerning  the  correctness  of  his  response. 
This  is  usually  done  by  showing  the  student  the  entire  set  of 
stimuli  characteristics  of  both  objects  or  events  being 
discriminated^  it  should  be  recalled  that  early  in  training 
the  characteristics  making  the  two  stimuli  different  are 
highlighted.  In  some  cases  it  may  be  Important  to  inform  the 
student  of  the  consequences  of  his  errors. 

LATE  STAGE; 

1.  Usually  concentrate  on  the  time  of  the  discrimination  and  not 
the  accuracy  (accuracy  training  mastery  is  assumed).  If 
accuracy  training  is  the  key  element  then  the  problems 
presented  are  more  difficult  -  the  two  stimuli  begin  to  appear 
more  similar. 

2.  Feedback  should  be  given  immediately  after  each  response. 

3.  Feedback  Message. 

a.  If  time  is  the  concern,  provide  the  student  with  his 
time,  plus  the  criterion  response. 

b.  If  accuracy  is  the  concern,  provide  the  student  with 
the  complete  set  of  stimuli  characteristics. 

NEXT  ACTIVITY;  After  the  feedback  message  is  provided  the  following 
activities  are  appropriate: 

EARLY  STAGE: 

1.  If  it  is  the  first  occurrence  of  the  error;  then  provide  the 
student  with  another  dlscrlmlantlon  involving  two  other 
stimuli  -  repeat  the  incorrect  discrimination  later  in  the 
same  practice  session. 
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Dlsorlrolnatlng  (Continued) 


2.  If  the  student  repeatedly  makes  the  same  error  then  remedial 
Instruction  is  appropriate  -  the  remedial  instruction  should 
consist  of  noting  the  major  characteristics  of  the  stimuli. 

LATE  STAGE: 

1.  If  time  is  the  concern,  provide  the  student  with  another 
opportunity  to  increase  his  speed.  Vary  the  problem  format 
and  context. 

2.  If  accuracy  is  the  concern,  provide  the  student  with  another 
problem  -  repeat  the  problem  in  which  the  error  occurred  later 
during  the  same  session. 

OTHER  CONSIDERATIONS: 

1.  It  would  be  helpful  to  give  the  student  a  list  of  the 
important  characteristics.  In  addition,  a  procedure  for 
looking  at  the  characteristics  (order),  if  possible,  would  be 
helpful. 

2.  Provide  refresher  training  of  more  difficult  problems  later  in 
training,  unless  the  discrimination  is  practiced  as  part  of  a 
later  course  exercise. 


CLASSIFYING 


DEFINITION ;  Involves  classifying  an  object  or  event  into  a  pre-deflned 
category.  This  behavior  is  not  problem  solving  or  rule  using. 

PRACTICE  SITUATION:  The  practice  situation  usually  consists  of 
presenting  the  stimuli  and  requesting  a  response  indicating  the  class 
the  stimuli  belongs  to.  Problems  are  made  more  difficult  by  increasing 
the  slgnal-to-nolse  ratio  of  the  stimuli  being  presented. 

STIMULUS  CONSIDERATIONS: 

1.  Early  in  training  decrease  the  slgnal-to-nolse  ratio;  as 
learning  progresses  increase  the  signal- to- noise  ratio.  This 
can  be  accomplished  by  Increasing  the  intensity  of  the 
irrelevant  characteristics. 

2.  If  time  is  part  of  the  criteria,  you  need  control  over  the 
rate  of  presentation. 

RESPONSE  CONSIDERATIONS; 

1.  The  student  must  make  an  overt  response. 

2.  What  to  measure?  Can  measure  or  record,  the  response,  the 
accuracy  of  the  classification  response,  or  the  time  or  speed 
of  the  response. 

3.  What  criterion  level?  The  student  should  practice  until  he 
has  reached  a  stabilized  final  criterion. 

AUGMENTED  FEEDBACK  CONSIDERATIONS; 

EARLY  STAGE: 

1.  Usually  concerned  with  the  accuracy  of  the  response;  time  is 
usually  reserved  for  later  stages  of  training. 

2.  Provide  feedback  immediately  after  the  response. 

3.  Feedback  Message.  The  purpose  of  the  feedback  is  error 
Identification.  Provide  the  student  with  the  full  set  of 
stimuli  that  are  required  to  classify  the  object  or  event.  In 
some  cases  it  may  be  important  to  provide  the  student  with 
Information  concerning  the  consequences  of  the  error. 


Classifying  (Continued) 


LATE  STAGE: 


1. 

Usually  concerned  with  time  or  with  accuracy  (if  accuracy,  the 
problems  are  more  difficult;  i.e.,  the  signal* to-noise  ratio 
is  higher  than  during  the  Initial  stages  of  training). 

2. 

Provide  feedback  immediately  after  the  response. 

3. 

Feedback  Message. 

3  • 

If  time  is  the  concern,  provide  the  student  with  his 
time  plus  the  criterion  time. 

b. 

If  accuracy  is  the  concern,  provide  the  student  with 
the  full  set  of  stimuli  characteristics. 

NEXT  ACTIVITY: 
activities  are 

After  the  feedback  message  is  provided  the  following 
appropriate : 

EARLY 

STAGE: 

1. 

If  it 

is  the  first  occurrence  of  the  error: 

3  « 

Present  the  student  with  another  problem,  a  different 
classification  problem  using  the  stimuli  that  were 
classified  incorrectly,  later  in  the  same  training 
session. 

b. 

Present  the  same  classification  problem,  but  decrease 
the  irrelevant  cues. 

2. 

If  the  same  error  occurs  repeatedly,  provide  remedial 
instruction.  The  remedial  instruction  should  provide  a  review 
of  the  critical  characteristics  of  the  object  or  event  being 
classified. 

LATE 

STAGE: 

1.  If  time  is  the  concern,  provide  the  student  with  an 

opportunity  to  practice  again.  May  consider  changing  the 
content  and  form  of  the  problem;  i.e.,  increasing  the  signal' 
to-noise  ratio. 
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Classifying  (Continued) 


2.  If  the  concern  is  accuracy : 

a.  If  it  is  the  first  occurrence  of  the  error,  present  tlie 
student  with  a  different  classification  problem  or 
repeat  the  problem  later  during  the  same  session, 

but  decrease  the  irrelevant  cues. 

b.  If  the  student  makes  the  same  error  repeatedly, 
remedial  instruction  is  appropriate.  The  remedial 
instruction  should  provide  a  review  of  the 
classification  characteristics. 

OTHER  CONSIDERATIONS; 

1.  Early  in  training  provide  the  student  with  an  aid  which  lists 
the  major  characteristics  of  the  class. 

2.  Provide  refresher  training  of  the  most  difficult  problems; 
i.e,  those  with  a  high  level  of  noise  to  signal,  unless  the 
classification  is  practiced  as  part  of  later  course 
exercises. 


RULE  USING 


DEFINITION ;  Involves  applying  a  rule  in  a  given  situation;  e.g.,  if 
situation  "A"  then  "B"  applies. 

PRACTICE  SITUATION;  The  practice  situation  emphasizes  the  logical 
relationship  between  the  general  principle  and  the  specific  application 
of  the  principle.  The  unique  or  special  features  of  each  application 
should  be  minimized  while  the  common  relationships  to  the  general 
principle  should  be  emphasized.  The  practice  situation  should  be 
varied;  i.e.,  the  student  should  be  given  a  wide  variety  of  situations 
in  which  the  same  principle  is  applied. 

STIMULUS  CONSIDERATIONS: 

1.  Highlight  those  characteristics  of  the  situation  which  relate 
to  tlie  general  principle;  minimize  the  special  features  of  the 
specific  situation.  That  is,  highlight  the  relevant  cues 
early  in  training.  This  implies  that  you  will  need  control 
over  the  signal- to- noise  ratio.  The  cues  should  be  withdrawn 
as  training  progresses. 

RESPONSE  CONSIDERATIONS: 

1.  Student  must  make  an  overt  response. 

2.  What  to  measure?  Can  measure  or  record  the  response,  the 
accuracy  of  the  response,  or  the  speed  of  the  response.  Be 
aware  that  rule  using  involves  both  process  and  solution.  The 
accuracy  of  the  process  as  well  as  the  solution  may  be 
considered. 

3.  What  criterion  level?  The  student  should  practice  until  he 
has  reached  a  stabilized  final  criterion. 

AUGMENTED  FEEDBACK  CONSIDERATIONS: 

EARLY  STAGE; 

1.  Usually  concerned  with  accuracy  of  solution  and  process;  time 
or  speed  is  usual'ly  reserved  for  later  stages. 
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Rule  Using  (Continued) 


2.  Feedback  should  be  given  immediately  after  each  response. 

3.  Feedback  Message.  The  purpose  of  the  feedback  is  both  error 
identification  and  the  consequences  of  the  error.  Provide  the 
student  with  correct  response,  explaining  why  his  response  was 
incorrect  as  well  as  the  consequences  of  his  responses. 

LATH  STAGE: 

1.  Usually  concerned  with  sneed  of  application. 

2.  Provide  the  student  with  immediate  feedback. 

3.  Feedback  Message. 

a.  If  time  is  the  concern,  provide  his  time  as  well  as  the 
criterion  time. 

b.  If  accuracy  (both  process  and  solution)  is  the  concern, 
provide  the  student  with  information  concerning  why  his 
response  was  in  error.  Be  sure  to  provide  him  with 
information  concerning  the  consequences  of  his  error. 

NEXT  ACTIVITY:  After  the  feedback  message  is  provided  the  following 
activities  are  appropriate: 

EARLY  STAGE: 

1.  If  it  is  the  first  occurrence  of  the  error,  present  the 
student  with  a  problem  situation  which  is  similar  (i.e.,  one 
involving  the  same  principle). 

2.  If  the  student  makes  the  same  error  repeatedly,  remedial 
instruction  is  appropriate.  The  remedial  instruction  should 
provide  the  student  with  Information  concerning  the  rule  and 
its  application. 

LATE  STAGE: 

1.  If  time  is  the  concern,  provide  the  student  with  a  similar 
problem;  i.e.,  one  involving  the  same  rule.  Be  sure  it  is  not 
the  same  problem,  but  one  that  is  similar. 

2.  If  accuracy  is  the  concern: 

a.  If  it  is  the  first  occurrence  of  the  error,  then 
present  a  problem  which  is  similar. 
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Rule  Using  (Continued) 


b.  If  error  occurs  repeatedly,  remedial  instruction  is 
appropriate.  The  remedial  instruction  should  provide 
the  student  with  Information  concerning  the  rule  and 
its  application. 

OTHER  CONSIDERATIONS: 

1.  Use  system  flow  charts,  diagrams  or  other  means,  to  establish 
the  relationship  between  the  general  principle  and  the 
specific  application. 

2.  System  parameters  can  be  varied  to  make  different  problems 
involving  application  of  the  same  principle. 

3.  It  is  necessary  to  provide  the  student  with  a  wide  variety  of 
situations  in  refresher  training.  Use  of  rules  may  be 
incorporated  in  later  course  exercises  such  as  problem 
solving. 
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PROBLEM  SOLVING 


DEFINITION :  Involves  choosing  a  course  of  action  w'len  alternatives  are 

unspecified  or  unknown,  or  when  the  penalties  for  an  unsuccessful 
course  of  action  are  not  readily  apparent.  Sometimes  the  relative 
value  of  possible  decisions  must  be  considered,  including  possible 
tradeof  f s. 

PRACTICE  SITUATION:  The  practice  situation  usually  consists  of 
presenting  a  problem  and  asking  for  a  decision.  The  student  should  be 
presented  with  a  wide  variety  of  situations  requiring  problem  solving 
skill  (i.e.,  easy  as  well  as  difficult  problems).  Problems  can  be  made 
easy  or  difficult  by  controlling  the  amount  of  information  presented  to 
the  student.  In  the  final  stages  of  training  the  student  should  be 
provided  with  only  the  limited  data  available  in  a  real  world 
situation. 

STIMULUS  CONSIDERATIONS; 

1.  Early  in  training  provide  the  student  with  more  pertinent 
Information  to  make  the  decision  than  actually  received  on  the 
job.  As  training  progresses,  gradually  decrease  the  amount  of 
information.  In  the  final  stages  of  training  provide  the 
student  with  a  realistic  information  processing  load. 

An  alternative  is  to  restrict  the  information  given  early  in 
training  to  only  that  which  is  actually  needed  to  make  a 
simple  decision.  As  training  progresses  gradually  increase 
the  information  as  the  problems  become  more  difficult. 

However,  in  the  final  stages  of  training  provide  the  student 
with  a  realistic  information  processing  load  (both  in  signal 
and  noise). 

2.  If  decisions  have  to  be  made  quickly  and  time  is  a  factor,  you 
will  need  control  over  the  rate  of  presentation  of 
information. 

RESPONSE  CONSIDERATIONS; 

1.  The  student  must  make  an  overt  response. 
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Problem  Solving  (Continued) 


2.  Wliat  to  measure?  Can  measure  or  record  responses,  accuracy  of 
the  response,  or  speed  or  t  imc  of  tlic  response.  Be  aware  that 
problem  solving  involves  both  process  and  solution.  Tin' 
accuracy  of  the  process  as  well  as  tlie  solution  may  be 
considered.  Tliere  should  be  i)rovisions  made  for  recording  an 
intermediate  alternative  when  it  is  identified  as  well  as 
recording  the  final  alternative  (the  overall  choice 
selected) . 

3.  Vihat  criterion  level?  The  student  should  practice  until  he 
has  reached  a  stabilized  final  criterion. 

AUGMENTED  FREDBACK  CONSIDERATION'S: 

EARLY  STAGE: 

1.  Feedback  should  bo  given  immed lately  after  the  response.  The 
early  stages  should  be  concerned  with  simple  problems. 

2.  Feedback  Message.  Provide  the  student  with  information 
concerning  both  process  and  solution.  Tlie  single  alternative 
should  be  evaluated  against  standard  criteria.  TluU  is,  he 
should  be  presented  wltli  the  logical  implications  (;f  the 
alternative  choice.  Tims  the  student  should  bo  provided 
information  when  an  alternative  is  identified.  lie  should  be 
provided  with  information  concerning  the  merit  ot  tlie  final 
alternative  selected  when  the  choice  is  made.  That  is,  the 
feedback  should  consider  giving  the  student  information  which 
compares  all  the  identified  solutions  or  alternatives. 

LATE  STAGE; 

1.  Delay  the  feedback,  until  the  final  choice  among  the 
alternatives  is  made. 

2.  Feedback  Message.  Provide  the  student  with  information 
concerning  the  comparison  of  the  selected  alternative  against 
all  the  competing  alternatives.  Be  sure  to  communicate  the 
consequences  of  his  selection. 

NEXT  ACTIVITY:  After  the  feedback  message  is  provided  the  following 
activities  are  appropriate: 

EARLY  STAGE: 

1.  Provide  the  student  with  a  similar  but  different  problem; 

l.e.,  change  the  context  of  the  stimuli.  Remedial  instruction 
may  be  needed  If  the  same  error  is  made  repeatedly. 
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Problem  Solving  (Continued) 


LATE  STAGE; 

1.  Provide  the  student  with  a  similar  but  different  problem; 
l.e.,  change  the  context  of  the  stimuli. 

2.  Optional.  A  freeze  may  be  effective  if  tlie  decision-making  is 
lengthy  and  complex.  A  freeze  should  occur  only  if  an 
alternative  is  selected  which  would  result  in  danger  to 
equipment  or  personnel.  After  the  freeze  the  following  next 
activities  are  appropriate: 

a.  Allow  the  student  to  select  another  alternative  and 
continue  the  problem.  This  should  ingrain  the 
consequences  of  a  faulty  decision,  as  well  as  point  out 
why  the  initial  decision  was  faulty. 

b.  Restart  the  problem  from  the  beginning.  In  this  way 
the  student  can  track  his  error  and  possibly  avoid 
making  the  same  error  in  the  future. 

c.  Select  a  similar  problem  (i.e.,  use  a  different 
stimulus  context. 

OTHER  CONSIDERATIONS: 

1.  Use  the  principles  of  time  compression  (i.e.,  artificially 
move  the  situation  ahead  to  point  out  the  major  ramifications 
of  the  alternative  choices,  so  that  alternative  choices  can  be 
compared). 

2.  Use  mediators  such  as  stereotypes  to  artificially  facilitate 
the  identification  of  response  alternatives  and  the 
probability  of  success  of  each  alternative. 

3.  If  stress  is  a  factor  in  the  decision-making,  use  the 
principle  of  overlearning  to  minimize  the  effect  of  competing 
responses. 

4.  Provide  refresher  training  on  the  most  difficult  problems. 
Problem-solving  training  exercises  may  incorporate 
discriminating,  classifying,  recalling,  and  using  rules 
learned  earlier. 
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POSITIONING  AND  SERIAL  MOVEMENT 


DEFINITIONS :  Involves  positioning  switches,  knobs,  levers,  etc., 

either  individually  or  in  sequence.  Usually  involves  highly  coor¬ 
dinated  motor  activity  where  system  feedback  is  important. 

PRACTICE  SITUATION;  The  practice  situation  usually  consists  of  having 
the  student  practice  the  motor  activities  involved  in  their  proper 
sequence.  One  of  the  major  principles  involved  is  "shaping";  i.e.,  the 
feedback  given  to  the  student  should  be  contingent  upon  the  character¬ 
istics  of  the  student's  responses,  so  that  by  the  process  of 
"successive  approximations"  the  final  desired  proficiency  is  produced. 

STIMULUS  CONSIDERATIONS: 

1.  Early  in  training  it  may  be  necessary  to  highlight  cues  on 
stimuli  and  sometimes  it  is  necessary  to  highlight  responses. 
However,  because  the  behavior  involves  motor  movement,  you 
should  emphasize  the  development  and  use  of  internal  cues  and 
cues  of  "feeling." 

2.  All  external  cues  need  to  be  withdrawn. 

RESPONSE  CONSIDERATIONS: 

1.  The  student  must  make  an  overt  response. 

2.  \^iat  to  measure?  Can  measure  or  record  the  response,  the 
accuracy  of  the  motor  activity,  the  time  or  speed  of  the 
raovement(s),  and  the  smoothness  of  the  motor  activity. 

3.  What  criterion  level?  The  student  practices  until  the  final 
desired  proficiency  is  obtained. 

AUGMENTED  FEEDBACK  CONSIDERATIONS: 

EARLY  STAGE: 

1.  Usually  concerned  with  the  accuracy  of  the  motor  activity; 

time  or  speed  reserved  until  the  later  stages  of  learning,  as 
is  smoothness. 


Positioning  and  Serial  Movement  (Continued) 

2.  In  the  early  stages  of  learning  immediate  feedback  is  usually 
provided;  however,  the  principle  of  shaping  can  be  used.  If 
shaping  is  used,  then  the  criteria  against  which  the  student's 
response  is  compared  must  be  adjusted  for  each  student  and 
thus  the  feedback  schedule  may  change. 

3.  Feedback  Message.  The  purpose  of  the  feedback  is  error 
identification.  Provide  the  student  with  Information 
concerning  the  accuracy  of  his  performance  and  compare  his 
performance  to  the  criteria. 

LATE  STAGE; 

1.  Usually  concentrates  on  speed  and  smoothness. 

2.  The  feedback  is  usually  delayed  until  the  student  completes 
the  entire  motor  skill. 

3.  Feedback  Message.  Inform  the  student  of  his  speed  and/or 
smoothness  score.  Also  compare  his  score  to  the  criteria.  If 
the  principle  of  shaping  is  used,  the  criteria  will  be 
changing  at  almost  every  practice  session. 

NEXT  ACTIVITY;  After  feedback  is  provided  the  following  activities  are 
appropriate: 

EARLY  AND  LATE  STAGES: 


1.  Always  have  the  student  practice  the  same  situation  until  it 
is  mastered.  However,  if  shaping  is  used,  mastery  will  be 
defined  differently  each  time  the  student  practices. 

OTHER  CONSIDERATIONS; 

1.  Provide  recall  training  prior  to  or  concurrent  with  motor 
training. 

2.  Before  practice  provide  the  student  with  a  demonstration, 
preferably  from  the  operator's  perspective. 

3.  Provide  refresher  training  throughout  the  course. 
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CONTINUOUS  MOVKMF.NT 


DEFINITION ;  Involves  tracking  and  dynamic  control;  involves  perceptual 
motor  activity  (e.g.,  continuous  pursuit  of  a  target  or  keeping  dials 
at  a  certain  reading).  Also  may  Involve  the  scanning  of  complex 
displays  to  determine  the  status  of  the  system  and/or  predict  the 
evolving  state  of  the  system. 

PRACTICE  SITUATION:  The  practice  situation  usually  consists  of  having 
the  student  practice  the  continuous  movement  involved.  Repetitive 
practice  is  needed  for  the  student  to  master  the  movements.  During  the 
practice  stages  or  sessions  the  student  should  be  exposed  to  a  wide 
variety  of  problems  where  the  movement  is  involved.  In  this  way  he 
will  begin  to  learn  the  control  and  display  relat ionsliips  or  be  able  to 
estimate  tlie  changes  in  the  system.  The  principle  of  "shaping”  is  also  used. 


STIMULUS  CONSIDERATIONS: 

1.  Provide  cues  which  indicate  the  effect  of  the  movement  of  the 
system;  these  enhancements  can  also  be  used  as  feedback. 

2.  Withdraw  the  cues  as  the  student  progresses  through  training. 

RESPONSE  CONSIDERATIONS; 

1.  The  student  must  make  an  overt  response. 

2.  What  to  measure?  Can  measure  the  response  or  the  movement , 
the  accuracy  of  the  movement,  the  speed  or  time  of  the 
movement,  and  smoothness  of  the  movement  (e.g.,  over- 
correcting  or  undercorrecting  movements). 

3.  What  criterion  level?  The  student  should  practice  until  the 
final  proficiency  level  is  reached. 

AUGMENTED  FEEDBACK  CONSIDERATIONS; 

EARLY  STAGE; 

1.  Usually  concerned  with  the  accuracy  of  the  movement. 
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Continuous  Movement  (Continued) 


2.  Because  of  the  dynamic  nature  of  the  problems,  the  trainee 
should  be  presented  with  an  on-going  evaluation  of  his 
performance.  Thus,  Immediate  feedback  should  be  given  after 
every  movement;  this  feedback,  however,  need  not  be  augmented 
feedback  (it  may  be  intrinsic  feedback). 

3.  Feedback  Message.  Inform  the  student  of  the  effect  of  his 
movements  on  the  system.  If  possible  use  predictive  displays 
(e.g. ,  what  will  occur  12  seconds  in  the  future).  Compare  the 
student's  performance  to  the  criteria. 

LATE  STAGE: 

1.  Usually  concerned  with  speed  and  smoothness. 

2.  Feedback  should  be  delayed  until  the  whole  problem  or  exercise 
is  completed. 

3.  Feedback  Message.  Compare  the  student^s  performance  to  the 
criteria;  if  shaping  is  used  the  criteria  may  be  different  at 
er.ch  practice  session. 

NEXT  ACTIVITY;  After  the  feedback  message  is  provided  the  following 
activities  are  appropriate: 

EARLY  AND  LATE  STAGES: 

1.  Have  the  student  practice  the  same  movement  but  in  a  different 
context;  l.e.,  the  same  type  of  control  or  adjustment  is  made 
but  in  a  different  context.  As  the  student  masters  a  simple 
problem  progress  to  the  next  level  of  problem  difficulty; 
l.e.,  more  precise  control  movements.  Use  the  principle  of 
shaping. 

OTHER  CONSIDERATIONS; 

1.  Provide  for  the  development  and  use  of  predictive-type 
self-instructional  and  anticipating  cues. 

2.  Provide  refresher  training  throughout  the  course.  Where 
possible  use  tasks  incorporating  several  of  the  continuous 
movement  skills  being  trained. 
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REPETITIVE  MOVEMENT 


DEFINITION :  Involve  manual  dexterity,  occasionally  strength  and 

endurance.  Often  this  is  only  a  component  of  a  large  task. 

PRACTICE  SITUATION:  The  practice  situation  usually  involves  having  the 
student  practice  the  repetitive  movements.  The  student  should  practice 
the  same  thing  continuously  to  take  advantage  of  the  built-in  feedback 
properties  of  this  type  of  behavior.  The  principle  of  "shaping"  should 
be  used. 

STIMULUS  CONSIDERATIONS; 

1.  Typically  none  are  required;  if  possible  provide  hints  which 
help  the  student  to  identify  for  himself  the  difference 
between  correct  and  Incorrect  performance. 

RESPONSE  CONSIDERATIONS; 

1.  The  student  must  make  an  overt  response. 

2.  IJhat  to  measure?  Can  measure  or  record  the  response  or 
movement ,  the  accuracy  of  the  movement,  the  time  or  speed  of 
the  movement,  and  the  smoothness  of  the  movement. 

3.  What  criterion  level?  The  student  should  practice  until 
mastery  is  reached. 

AUGMENTED  FEEDBACK  CONSIDERATIONS; 

EARLY  STAGE; 

1.  Usually  concerned  with  the  accuracy  of  the  response. 

2.  Feedback  should  be  immediate. 

3.  Feedback  Message.  Inform  the  student  of  the  correctness  of 
his  response,  provide  him  with  Information  so  that  he  can 
discriminate  between  the  correct  and  incorrect  movements  -  the 
best  feedback  is  the  built-in  feedback  -  "muscle  feel." 
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Repetitive  Movement  (Continued) 


LATE  STAGE; 

1.  Usually  concerned  with  time  or  smoothness. 

2.  Feedback  schedule  should  be  delayed. 

3.  Feedback  Message.  Provide  the  student  with  information 
concerning  his  performance  compared  with  the  criteria;  the 
criteria  may  change  in  each  practice  session. 

NEXT  ACTIVITY:  After  the  feedback  message  is  provided  the  following 
activities  are  appropriate: 

EARLY  AND  LATE  STAGES: 

1.  Practice  on  the  same  problem  until  mastery  is  reached.  Because 
of  shaping,  the  criteria  level  desired  may  change  from 
practice  session  to  practice  session. 

OTHER  CONSIDERATIONS; 

1.  The  student  practices  repetitively.  However,  to  reduce  the 
effects  of  fatigue  in  learning  motor  skills  and  to  minimize 
the  effects  of  competing  responses,  provide  periods  of  rest. 
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